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When experienced riders head for a week- 


end of riding, they usually start their trip in 
the same place. 

Behind the wheel of an Isuzu P'UP 4x4. 

For over 72 years, people have trusted 
our trucks when they couldn't trust the roads. 
"They've conquered African jungles and Ant- 
arctic blizzards. The heat and the competition 
of the Baja 1000. Rumor has it some have 
even been spotted in the ultimate test of 
man and machine. Downtown rush hour. 

Isuzu 4x4's became standard equip- 


A LOT OF PEOPLE WNT- < 
OUR TRUCKS OFF THE ROAD. | 


ment for rough roads because of their rough 
road standard equipment. Like a 2.3 liter 
engine. Auto-locking front hubs for easy con- 
version to four-wheel drive! Oversize tires 
for better traction. And independant double- - 
wishbone front suspension for a sa 
smoother ride. 

Perhaps most important, the 


keeping them off the street. 
ER suggested retail price Р.О.Е., 
Kee and TA fes Ree saca as of 54/87 


Tom Clancys latest book 


isn't just гей hot. 
IT'S FREE. 


Join the Military Book Club 
and get it all: WWI, WWII, 
the Civil War, the Cold War, 
Vietnam...and the 
latest fiction. 


Plus,take 3 more 


books for just 98* 


with membership. 
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Here's how the Club Plan works: Jor get 3 books for only 98€ plus shipping and handling and your FREE 
BOOK—when accepted as a member. We reserve the right to reject any application. ‘once accej 
if you are not completely satisfied with your introd 
Your membership will be cancelled and you will owe ing. The FREE BOOK is yours to keep in any case. 
Huge selection: As a Club member, you'll have over 350 titles to choose from—a tremendous variety of ће 
best military books in print. Many feature rarely seen photos, illustrations and maps. Many books are 
difficult to find anywhere else. 
How you save money: The Club offers із own complete hardbound editions (sometimes altered in size to ft 
special presses). Club editions save you up to 3096 off publishers" hardcover edition prices. A shipping and 
handling charge is added to each shipment. 
Club m: е: About every 4 weeks (14 times a year) you'll receive the free Club magazine describing 
coming Selection(s) and Alternates. In addition, up to 4 times a year, you may receive offers of special 
Selections, always at discounts off publishers’ prices. If you want The featured Selection(s), do nothing— 
Shipment will be made automatically. If you. Ld an Alternate—or no book at all—indicate this on the order 
form and return it by the date 5; You'll have at least 10 days to decide. If you have less than 10 days, 
and you receive an unwanted Selection, you may return it at our expense and owe nothing. 
The choice is always yours: Your only obligation is to take just 4 books at regular low Club 
next 2 years. You may resign any time after purchasing your 4 books, or continue to enjoy 
for as long as you like. 
1500 cover Ж 


during the 
lub membership 


Club editions save you up to 30% off publishers’ edition prices quoted above. 
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However, pled. 
books, return them within 10 days at our expense. 
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The ultimate 
workbench 


Twenty-one features, two compo- 
nents, cherry-wood trim. Shop ex- 
perts and editors pooled their ideas 
to come up with the “Superbench” 
that kicks off this month's 30-page 
home-improvement section. It's a 
project you can build, keeping the 
features you need, omitting those 
you don't. Page 76 


SEPTEMBER 1987 
Founded in 1872/Vol. 231, No. 3 


Supernova! 


It was a case of being in the right 
place at the right time. A young 
Canadian, an astronomer's ap- 
prentice doing drudge work in a 
mountaintop observatory in Chile, 
just happened to detect the fiery, 
explosive birth of the first super- 
nova to occur in a nearby galaxy 


in four centuries. Page 60 


Finally —CVT 


Continuously variable transmis- 
sions offer compact design, me- 
chanical efficiency, and fuel sav- 
ings. But it's taken more than a 
decade for companies to develop a 
CVT that can handle the power of 
the smallest auto engine. Page 56 


Touring coupes 


Is all-new all-better? PoPuLAR Sci- 
ENCE pits the Acura Legend Coupe, 
newly designed from the ground 
up, against the older Ford Thun- 
derbird and Buick LeSabre T-Type 
in a track test to find out which 
of these fast, luxurious coupes is 
the best bet. Page 26 
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Connect. plastic pipe to water heater?..81 


Water-powered sump pum; 
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Heat-storing walls 
Invisible hinges. 

Custom-size plastic shutters 
Dont shingle over foam board. 
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New-breed garden tractor 
HOME ENERGY 

Enités- QUE A. LLL arci 
CAR CARE 


Additional Features 


What's news... 


Wordless workshop. 


COVER BY 
MITCHELL& BENSON PHOTOGRAPHY 


+ 


. 
T, 
х 


NILUM: EE OK OF BOTTLE FORO an 


SZL. OZ. (1S. QT) 346 LITRE 


*' Win one of twenty 1988 Jeep. Comanche 4 x 4 SporTrucks! 


And save $3.00 a case or 20€ a quart in Pennzoil Rebates! 


Pennzoil's giving away twenty new Jeep 
Comanche 4 x 4 SporTrucks! And giving everybody 


_ « $3.00 a case, or 20€ a quart back in rebates! 


i-o EE a TES ho CREE TES 32 


۳ 


Just look for the specially-labeled bottles or the 
Pennzoil Comanche 4 x 4 Giveaway display at your 
favorite store. Then fill out and mail in the Rebate/ 
Entry Form you'll find on each specially-labeled 
bottle of quality Pennzoil Motor Oil. 

Start stocking up on Pennzoil today—for some 
terrific rebates—and a chance to win a new Jeep 
Comanche 4 x4 SporTruck! 

7 You are automatically entered in the giveaway 
when you use the Rebate Certificate in accordance 
with its terms found on specially-labeled containers 
of Pennzoil Motor Oil 

NO PURCHASE IS NECESSARY TO ENTER 
OR RECEIVE A PRIZE: You may also enter by 
hand printing your complete name and address and 
"PENNZOIL COMANCHE 4 x 4 GIVEAWAY" on a 

» 3" X5" piece of paper. MAIL TO: “COMANCHE”, 
Р.О. Box NB 176, El Paso, Texas 79977. Enter as 
often as you like, but each entry must be mailed 
separately. No mechanically reproduced entries 
accepted. All entries must be received by March 31, 


1988 to be eligible for the Pennzoil Comanche 4 x 4 
Giveaway. Rebate requests must be postmarked by 
June 30, 1988. Not responsible for late, lost, or mis- 
directed mail. 

Winners will be selected on April 15, 1988 in a 
random drawing conducted under the supervision 
of Waindel Marketing, Inc., an independent judging 
organization, whose decisions are final. All prizes 
will be awarded. Odds of winning depend on total 
number of entries received. Winners will be noti- 
fied by first class mail, and will be required to sign 
and return, within 14 days, an Affidavit of Eligibil- 
ity and Liability/Publicity Release. Winners' names 
and likenesses may be used for publicity purposes 
for this or similar promotions without additional 
compensation. No substitutions for prizes, nor are 
prizes transferable. All applicable taxes, if any, are 
the sole responsibility of winners. By entering this 
Giveaway, entrants agree to be bound by the official 


ем 1988 Jeep» 
y x4 SporTrucks elected options. 
Estimated retail value of a single prize is $10,927. 


Winners agree to accept vehicles as delivered, and. 
are responsible for registration and licensing fees. 
Only one prize per household, family or organiza- 
tion. If any prize is won by a minor, it will be 
awarded in the name of a parent or legal guardian. 

Giveaway open to licensed drivers in the U.S., 
its territories and Canada, except the Provence of 
Quebec. Employees of Pennzoil, its distributors, 
agencies, retailers, Waindel Marketing and their 
immediate families are not eligible. Void at gasoline 
retailers in ME, MA, MD, NH, NV, and where pro- 
hibited by law. Canadian winners will be required to 
correctly answer a skill testing question before 
awarding of prize. 

For a list of prize winners, send a stamped, self- 
addressed envelope to: PENNZOIL COMANCHE 4 x 4 
GIVEAWAY, P.O. Box P.M. 029, El Paso, Texas 79966. 


The Standard of Protection 
Since 1889!" 


Readers Talk Back 


Tesla's first again 


The excellent article *X-Wing and 
Tilt-Rotor: Hybrid Aircraft That Get 
Up and Go" [July] brought to mind 
Nikola Tesla's 1927 patent for a ver- 
tical-takeoff-and-landing apparatus 
[drawing above]. Like many of Tesla's 
ideas, it preceded the technology that 
brought it to fruition by many years. 

Harry Goldman (address withheld) 


War-torn tools 


I found your June article “Frozen 
Tools" most interesting because we 
tried a similar technique in England 
toward the end of 1944. I was in charge 
of a plant that manufactured aircraft 
hydraulic pumps requiring the use of 
end mills about ?4 inch in diameter 
that had to be reground frequently. We 
ran a series of controlled tests on dif- 
ferently treated cutters: One-third 
were treated with a proprietary pro- 
cess that modified the surface with dif- 
fused chromium; the next batch were 
subjected to deep freezing (to about 
—60 degrees C); and the remainder 


Address letters for this column to: Readers Talk Back, POPULAR 
Science, 380 Madison Ave., New York, N.Y. 10017. We are 
unable to acknowledge unpublished letters. 


were left alone. The tests were incon- 
clusive. The batch of deep-frozen tools 
came out slightly ahead of the oth- 
ers, but the one tool that outperformed 
the others had received no treatment. 
As it turned out, that one came from 
the US., which had better-quality ma- 
terials than shortage-ridden England. 

John Newbold, Duncan, B.C. 


What's new but unavailable? 


Asa many-year subscriber to POPULAR 
Science, one of the frustrations of life 
is attempting to purchase products on 
the "What's New" pages. Most recently 
T've tried to run down the Fastrac, a 
General Electric audio cassette prod- 
uct that lets you increase playback 
speed [^What's New in Electronics," 
Aprill After several calls to major 
Manhattan audio outlets, I gave up 
and contacted GE's consumer line. 
Eight days later they got back to 
me with several names of outlets in 
New York to which this had been dis- 
tributed. None of them carried the ma- 
chine. How about POPULAR SCIENCE 
checking whether the product is ac- 
tually on the market and then being 
explicit as to how it can be purchased? 

Bruce J. Gould, New York, N.Y. 


We make a conscious effort to provide 
accurate prices and addresses of 
sources where appropriate. There's a 
penalty for trying to keep "What's New" 
as fresh as possible, however: Some- 
timesan issue of POPULAR SCIENCE hits 
store shelves before the products. Ac- 
cording to a spokesman, the Fastrac is 
now available through GE distributors. 
But if you wish, you can order it di- 
rectly from the company by writing: 
Jerry Zaborsky, GE Consumer Elec- 
tronics, Electronics Park, Building 5, 
Room 118, Syracuse, N.Y. 13221. The 
price from GE is $109.95; it will likely 
cost less if you go through a dealer. 
—William J. Hawkins 


Longest fishing pier 


Your July article on the Sunshine Sky- 
way states that the new bridge is 4.1 
miles long and that the old bridge will 
become the “world’s longest fishing 
pier" In 1982 the new Seven Mile 
Bridge [in the Florida Keys] was com- 
pleted. The old bridge remains and is 
the longest fishing pier in the world, 
at seven miles. The new bridge in the 
Keys is similar to the Tampa Bay 
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. MICHELIN INTRODUCES 
‘THE XC ALL TERRAIN TIRE. 
FOR PEOPLE WHO CAN'T | 
. STAY ON THE ROAD. 


= Get off the beaten path and it's 
hard to beat Michelin, The XC All 
Terrain has a beefy block 
shoulder and high-traction, 
self-cleaning tread lugs. And unlike 
others, it wears evenly and 
prevents premature wearout. 
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Some all terrain tires are all T n 
compromise: good on road, but EJ 5-4 Xd 
4 not good off road. The vag 4 
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design solves the driveability SY ж 
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it will not only take you to the anti-chip compound, and performs 
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BECAUSE SO MUCH IS RIDING 
IR TIRES. 


Readers Talk Back с.г 


bridge, being of “segmental construc- 
tion,” a method developed in Europe. 
It ranks as one of the longest contin- 
uous bridges constructed in the world. 

J. Kyle Montague, Marathon, Fla. 


According to the Florida Department 
of Transportation, the old Seven Mile 
Bridge remains in place as an emer- 
gency evacuation route, while the old 
Tampa Bay crossing will be partially 
demolished and will serve only as a 
fishing pier. Fishing is permitted in 
two designated areas on the old Seven 
Mile Bridge (one is 600 feet long, and 
the other extends for over three miles), 
but the Tampa Bay crossing piers, 
which will be 0.64 mile and 1.6 miles 
long, will be specially equipped with 
concessions.—Dawn Stover 


Whole-house-fan furor 


In the May “What’s News” column, C. 
P. Gilmore cites a study by the Flor- 
ida Solar Energy Center that ques- 
tions the energy-saving benefits of a 
whole-house fan. This study is in total 
error, since any water vapor desorbed 
by interior materials cools those ma- 
terials as the humidity in the house 
goes down. Thus any air conditioner 
load due to in-house humidity is com- 
pensated for by the energy of desorp- 
tion. Heat generated by adsorption 
when the whole-house fan is on is dis- 
sipated by the cool air from outside. 
Jack H. Bayless, President 
Innovated Research & Engineering 
Houston, Texas 


Philip W. Fairey III, principal research 
scientist at the Florida Solar Energy 
Center, replies: “Mr. Bayless is in part 
correct. When moisture is adsorbed by 
materials, it adds energy to the sur- 
face as heat; when it is desorbed, it 
cools the material surface. Thus in 
very general terms, an air-conditioned 
building that is vented at night will 
adsorb moisture, and its surfaces will 
heat up. In our field tests of a natu- 
rally night-vented townhouse, we have 
found this heating to be significant— 
more than can be carried away by nat- 
ural ventilation air or desorption. We 
have measured average nighttime room 
temperatures eight degrees F higher 
than outside air temperatures. If the 
thermostat is set at 78 degrees F, this 
means that the vent air must be 70 de- 
grees before the home breaks even on 
thermal effects. The excess heat and 
moisture are stored by the house ma- 
terials, and at 78-degree thermostat 
settings, both will have to be removed 
by the air conditioner on the follow- 
ing day. If whole-house fans are used 


to force the ventilation and remove a 
greater portion of the heat of adsorp- 
tion, then break-even points can prob- 
ably be attained at lower set points. 
However, the parasitic power of the fan 
must be accounted for, and studies of 
this type have not been accomplished.” 


Titanium process is old hat 


I think your July article “Titanium 
Tooth Crowns” left a lot of us in the 
titanium casting industry wondering 
whether Dr. Richard Waterstrat really 
knows what's been going on. As a cast- 
ing engineer in the titanium indus- 
try who has designed a computer-con- 
trolled titanium melting furnace, I can 
assure you that melting pure titanium 
in a water-cooled crucible in an air- 
free environment has been standard 
practice for at least 25 years. Also, 
zirconia-based mold materials, coat- 
ings, and washes have been around for 
at least 10 years. 

Fred Teifke, Albany, Ore. 


Although this technology may be stan- 
dard in the titanium casting industry, 
a process that offers the precision re- 
quired to make dental crowns and a 
furnace simple enough to use in a den- 
tal office are definite advances. 


Camry scam 


I just completed reading the July car 
test, “Compact Challenge,” and found 
it very interesting, with the exception 
of the price given for the Toyota Camry 
DLX. For the past two months I have 
been shopping for this car. After vis- 
iting four different dealers, the cheap- 
est I have found it—equipped with the 
same options shown in the article—is 
$15,876 plus dealer delivery. It would 
be interesting to know where you 
found the quoted price [$12,588]. 
John C. Harman, Tavares, Fla. 


The prices quoted in our car tests are 
supplied by the manufacturers and are 
accurate as of press time. The rising 
value of the yen has led a number of 
Japanese manufacturers to raise prices 
recently. Also, dealers are free to charge 
whatever they can for a car, irrespec- 
tive of what's on the sticker. In the case 
of popular cars like the Camry, this has 
led to packing cars with high-profit op- 
tions and even to tacking on “added 
dealer profit."—Tom Wilkinson 


Correction: In the July article “Un- 
derwater Canyons," the last sentence 
inthe fourth paragraph from the end 
should read *... 96 kilometers to the 
east" not “96 meters." Hs 
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Get the right hitch” 
~ installed fast by Hitch World experts 
и at your U-Haul Center 


bd For whatever you drive, for whatever you tow, Hitch World get a competitive price at Hitch World. 
„ has the hitch you need Lifetime Nationwide Warranty 
Installed While You Wait More than 1,200 Hitch World Centers acros: 
. If you need to get your hitch in a hurry, Hitch World can the U.S. and Canada stand behind your hitch and 
install one while you wait. With an appointment, most hitch its installation for as long as you own your vehicle. 
ur installations can be completed in 30 minutes or less. What's more, you get convenient service. That's because 
And you get expert service from a qualified Hitch World Hitch World Centers are open 7 days a week, year ‘round—to 
м mechanic. Our professional will select the hitch that's designed serve your towing needs 
for your vehicle and your towing needs The Towing Leader Since 1945 


Hitch World, a division of U-Haul,” draws from over 
40 years of trailer towing knowledge. The Hitch 
World name ensures that you get state-of-the-art 
technology for your towing needs 
Get towing today with the right hitch from Hitch 
World. For the location nearest you, find us in the 
Yellow Pages under Trailer Hitches 
Fora free Hitch Guide, write: Hitch World, 
Dept. PS7, PO. Box 21503, Phoenix, AZ 85036 


More for your money at your LJ-HAUL center 
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8CF9-7NX-C| 


7* Тор Name-Brand Hitches 
At Hitch World, you get a top name-brand hitch 
by manufacturers such as Draw-Tite* and Reese.* 
v Plus you'll find a complete selection of lighting 
hook-ups and other towing accessories 
+ Hitch World can also do custom fabrication 
for unique vehicles and towing 
needs. And you always 
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Science Newsfront | 


By ARTHUR FISHER 


Four stages in the formation of the 
supermassive black hole at the center 


Birth of a quasar 


A quasar—the word was coined from 
“quasi-stellar object"—is one of the 
most enigmatic entities in astron- 
omy. Quasars are the farthest known 
objects in the universe, billions of 
light-years from Earth. And they are 
incredibly energetic; although their 
central regions are about the size of 
our solar system, they outshine gal- 
axies containing hundreds of billions 
of stars. Many theorists believe this 
bizarre behavior is associated with the 
presence of a black hole at the qua- 
sar's core, a central “engine” with the 
mass of millions of suns. Such cosmic 
maelstroms— consisting of matter con- 
densed to its ultimate limit—suck in 
interstellar gas and dust and even 
whole stars, squeezing the ingested 
matter to coruscating brilliance before 
it disappears from view. But how are 
such black holes formed? 

"One of the great puzzles in astron- 
omy is where quasars come from," says 
Stuart Shapiro, an astrophysicist at 
Cornell University, Ithaca, N.Y. “We 
really don't understand how the cen- 


of the quasar appear in this com- 
puter-generated movie sequence. 


tral engine of a quasar forms from or- 
dinary matter." 

Now Shapiro and his colleague Saul 
Teukolsky have developed a model 
that may help demystify the process. 
Using a supercomputer to calculate 
the motions of thousands of stars, they 
created the first computer-generated 
movie to show how a quasar could 
have been born from a collapsing star 
cluster in the ancient universe. 

Four frames from the computer sim- 
ulation are shown above. Frame 1 
shows the initial star cluster at time 
zero. The stars are moving at veloci- 
ties close to the speed of light; because 
of relativistic gravitational effects, the 
cluster is unstable and is beginning 
to collapse. In frame 2, a black hole 
forms at the cluster’s center during 
the collapse. By frame 3, the computer 
has been programmed to send out 
light rays (represented by concentric 
circles) from the cluster center to show 
how they are trapped by the enormous 
gravitational field of the black hole. 
And in frame 4, the black hole has 
consumed most of the mass in the cen- 
tral regions of the unstable cluster. 


Light rays are trapped forever. Most 
of the stars in the original cluster, 
however, lie farther out from the black 
hole and continue to orbit the center, 
eventually settling into a stable sys- 
tem. Thus a supermassive black hole 
is formed, and a quasar is born. 

This model, Shapiro says, “shows 
that a dense galactic nucleus, com- 
posed of a multitude of neutron stars, 
could become unstable and undergo 
gravitational collapse to form a super- 
massive black hole. Our calculations 
offer a possible glimpse into one of 
the most fascinating processes in the 
cosmos." 

Such calculations are not simple; 
there were some 100 billion of them. 
Developing the model and the movie 
took hundreds of hours on the Cor- 
nell Theory Center supercomputer. 
The final movie simulation was carried 
out by Omnibus Simulation of Culver 
City, Calif, on that company's Cray 
XMP supercomputer. 

The quasar project, which occupied 
the Cornell astrophysicists for two 
years, was funded by the National 
Science Foundation. 


Asparagus alert 


Bet you don't know what ADS stands 
for. (That's ADS, not AIDS.) Ready? 
Its Asparagus Decline Syndrome, a 
phenomenon that is stalking the deli- 
cacy's growers worldwide. In Michi- 
gan, for example, growers are experi- 
encing declines from 2,000 pounds per 
acre to 1,000 pounds per acre. New 
Jersey used to have 30,000 acres in 
production, but now has only 1,000. 
Primary contributor to ADS is a plant 
infection called fusarium, caused by 
soil-borne fungal pathogens that move 
from plant roots into buds. Plant sci- 
entists at Michigan State University, 
supported by a five-year grant from 
the US. Department of Agriculture, 
are now seeking ways to use plant 
tissue culture to create a disease- 
resistant variety. The researchers have 
evaluated more than 250 lines of as- 
paragus from around the world so far. 


Return to oil shale 


The original “oil shock" of the early 
1970s, when the flow of cheap oil 
from the Middle East was throttled, 
launched a variegated U.S. program 
to explore alternative energy sources. 

Continued 
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AURA LIAR 
PAV FUSWPES 


PRESENTING TECHNOLOGY THAT LETS YOU 
PROGRAM YOUR OWN DESTINY. 


Electronics and computer equipment can be 
state-of-the-art today. And ready for the garbage 
can tomorrow. 

Demand for technology is changing that fast. 

And the people who can stay on top of it can 
write their own ticket in this world. 

That's the beauty of the Air Force. 

We can put you to work with technology that 
you may not read about in magazines for years. 

We can teach you how to make sense of the 


most intimidating circuitry in existence anywhere. 
If you attend college, we'll pick up 7596 of 
your tuition. You can even earn an associate degree 
from the Community College of the Air Force. 
What does all that mean? 
It means there's no telling where technology 
is going in the future. 
But with Air Force training, you've always got 
a future to look forward to. For more information, 
call an Air Force recruiter at 1-800-423-USAE 
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One of these was oil shale; geologists 
believe that the Green River oil shale 
formation in the western U.S. alone 
holds more than two trillion barrels 
of oil in the form of kerogen, an or- 
ganic component of the rock. Heating 
the rock formation to a high enough 
temperature creates oil in vapor form. 
from the kerogen. When it cools, the 
vapor condenses into a liquid that can 
then be refined into most petroleum 
products. The process is called in situ 
(in place) retorting. Numerous exper- 
iments designed to test the practical- 
ity of extracting oil from shale by this 
method—without mining the rock 
—were performed, with disappointing 
results, and that approach has been 
abandoned. 

Now experts at Sandia National 
Laboratories, in Albuquerque, N.M., 
have shown that it may be possible to 
make such extraction practical if the 
oil shale is fractured—made into 
rubble—with explosives before the ac- 
tual heating process. Fracturing cre- 
ates many spaces though which air 
can flow to facilitate the chemically 
driven thermal reaction that releases 


Fracturing rock is the key to a new approach developed by Sandia National Laboratories for extracting oil from shale. 


vaporous oil from the kerogen. Pro- 
cessing begins with injecting air into 
the top of the fractured zone and ig- 
niting the rock. The retort front is the 
place where the kerogen decomposes. 
The combustion front trails this front. 
and gradually progresses downward. 
It provides the process heat by burn- 
ing a combustible component called 
char, which remains in the rock after 
the retort front has passed. Liquid oil 
trickles down to the bottom of the re- 
tort area, where it collects in a sump 
and is then pumped to the surface for 
shipment to a refinery. 

In the artist's concept above, two 
blocks of oil shale, each about 165 feet. 
wide and 250 feet deep, are shown. 
The white, orange/red, and dark- 
brown regions in the active retort 
(right) represent the different phases 
of the downwardly progressing ther- 
mal operation. The white area repre- 
sents the retort front, the orange/red 
is the combustion front, and the dark 
area is spent shale. 

The results of the tests indicate this 
new approach could yield 30 to 60 per- 
cent more shale oil per operation than 


was previously thought possible. “Our 
studies," says Dr. Paul Hommert, su- 
pervisor of Sandia's Advanced Tech- 
nology Division, “can play a major role 
in determining the technology paths 
that energy companies will find most 
attractive when the price of oil rises 
again—as it almost surely will—and 
accompanying concerns about finding 
replacements for this diminishing re- 
source return to the forefront." 


Conducting plastics 


Chemists at the Institute for Polymers 
and Organic Solids at the University 
of California, Santa Barbara, report- 
ing at a meeting of the American 
Chemical Society, announced they had 
created the first electrically conduct- 
ing plastics that can be dissolved in 
water. The two organic polymers are 
ethane and butane thiophene sulfonic 
acid. They are not only conductive but 
electrochromic as well; they can be 
electrically switched from orange to 
blue, and back. Possible applications 
include batteries and digital-watch 
and computer displays. us 
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P (5 a fact. The older your furnace, the more 
fuel it usually tak p you warm and 
comfortable. For example, if your present 
furnace is over ten years old, chances are 

it's 60-65% efficient. Which means almost 
40% of the heat is going up the flue. And 
not into your hom 

Replacing that furnace with the Trane XL 90 
can make a big difference in the amount 

you spend for heating. Because the 
advanced XL 90 is up to 95% efficient. 
Couple this efficiency with the known 
economy of gas and the result is obvious: 
more comfort for less money. 

Check the Yellow Pages for your 

Trane dealer. And find out how 

much the XL 90 can drive 

down your heating costs. 


million 
people take comfort in it. 


When you compare the cost and 


America's best energy value A comfort of all energies, gas now 
© 1987 American Gas Association 


gives you even more for your money. 
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Automotive Newsfront | 


By DAN McCOSH Detroit Editor 


If you thought Yamaha's five-valve cyl- 
inder heads were exotic, check out 
Honda Motor Co.'s new 32-valve V4... 
and the oval pistons that make it all 
possible. This novel hardware is part 
of a 750-cc liquid-cooled engine that 
will power Honda's NR750 endurance 
racing motorcycle, an engine that gen- 
erates a dazzling 3.25 horsepower per 
cubic inch. 

Why the race-track-shaped pistons? 
The major reason is to take advantage 
of the low reciprocating weight and 
free breathing offered by the gaggle 
of tiny valves. But racing rules also 
have something to do 
with it. “Essentially, 
it’s a V8, but with 
only four cylinders,” 
notes a Honda spokes- 
man. “Four cylinders are all 
the rules allow.” 

This isn't Honda’s first engine 
with oval pistons. The Honda 
NR500 grand prix motorcycle, 
which was campaigned from 1979 
through 1982, used a 500-cc oval- 
piston V4 that wound to an ear- 
splitting 21,000 rpm. Piston-ring 
sealing problems, resulting from 
the odd shape of the pistons and 
their abnormally high acceleration 
rates, proved the NR500's undoing. 
The best it finished was 12th place at 
the 1980 German Grand Prix. 

Honda claims the latest oval-piston 
engine will be more reliable than its 
predecessor, and that work on the 
NR750 will help the company perfect 
conventional engines. 


Yamaha to build Ford V6 


What started as an ambitious hop-up 
program for Ford Motor Co.’s new 3.8- 
liter V6 has evolved into a separate 
engine program that will have Yama- 
ha build a hot new V6 for Ford. 

A handful of Taurus prototypes pow- 
ered by the Yamaha engine have been 
spied running at Ford's test track in 
Dearborn, Mich. Insiders say the four- 
valve-per-cylinder 60-degree V6 is 
churning out some 225 horsepower, 
about the same as Ford's Camaro- 
killing five-liter V8. The Yamaha's 
torque has already prompted suspen- 
sion modifications for the Taurus 
chassis. 

The Yamaha-Ford program puts the 
Japanese company, best known for its 
motorcycles, solidly in the mainstream 


of the US. auto business. At the out- 
set, the program called only for Ya- 
maha to modify existing Ford 3.8-liter 
V6s. But the number of changes re- 
quired prompted the design of an all- 
new engine. 

From details revealed so far, the 
Yamaha engine could become one of 
the most advanced V6s on the mar- 
ket. A cast-iron block takes the load 
from aluminum cylinder heads, which 
feature dual overhead cams operating 
four valves per cylinder. The valves 
are fed by dual intake runners, one of 
which shuts off at low speeds for im- 
proved torque. Ignition is all elec- 


M 


Oval pistons and eight valves per cyl- 
inder lurk inside the Honda NR750. 


Each piston is tied to the crankshaft with two lightweight connecting rods. 


tronic; there isn't any distributor. 

The irony is that the new engine 
comes in the midst of speculation that 
Ford is pulling out of the muscle- 
car market. Rather, the company is 
putting together a whole new perfor- 
mance team starting in 1989. Lead- 
ing the list is a Mazda 626-based 
sporty car (see item on next page) to 
be built in a Mazda plant in Flat 
Rock, Mich. Responding to those who 
call the car a Mustang replacement, 
Ford vice president Jack Telnack says, 
“Who says we're going to call it a 
Mustang? It's an entirely different 


Ford about the future of the V8 Mus- 
tang, which will likely be built through 
1991 in any case. 

In addition to the Yamaha-powered 
Taurus, a supercharged Thunderbird 
is in the works. A rear-drive coupe, it 
could easily provide the platform for 
some future Mustang. 


Steering wars 


Variable-boost power steering, already 
a feature on some Japanese and Eu- 
ropean cars, is gaining popularity. 
Ford plans to introduce a new variable- 
boost steering system on the 1988 
Continental, while General Motors 
Corp. is developing a similar system, 
which is due in 1989. Both Ford and 
GM use speed sensors to reduce steer- 
ing assist at higher speeds. Less boost. 
at highway speeds improves steering 
Continued 
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After 9 years of advancing 
. the science of radar warning, 


Р) 
I imitation is the sincerest form of flattery, 
then Escort and Passport are easily the world's 
most admired radar detectors. 

And if imitation were the same as duplica- 
tion, then there would be other equally capable 
detectors. Occasionally you hear of imitations 
“just as good as" Escort and Passport, usually 
from someone trying to sell you something 
cheaper. 

The experts are unanimous 

No matter what anybody says, there is, in 
fact, no detector on the market that's "just as 
good as” Escort and Passport. And you needn't 

+ take our word for it. In 1987, three respected 

magazines have published comparison tests of 
radar detectors. 
What Car and Driver says 
m In April, Car and Driver rated Passport high- 
est of nine miniature models, saying, "At $295 
direct from the factory, it's the most expensive 
piece of electronic protection in the group, but it's 
» worth every nickel in roadgoing peace of mind!" 
What Roundel says 
In June, Roundel ranked Passport and 

Escort first and second respectively in a com- 

parison of 14 detectors. About Passport the 

author said, "It remains the State of the Art, 

a true quality product, American ingenuity at 

its best!’ Regarding Escort, "It is an excellent 

detector in its own right and continues as a 

pacesetter in the detector market" 

What Popular Mechanics says 
In July, Popular Mechanics rated Escort 
4 firstand Passport second in a group of 11 brands. 
The magazine concluded, "Clearly, the Escort is 
the best radar detector around. The best of the 
minis was the Passport..." 


Expert Testimony, It's FREE: 
In every 1987 magazine test of radar detectors, Escort and 
Passport have been rated highest. See for yourself. For complete 
copies of the tests (not excerpts or selected quotes), showing 
ranking of all brands, just call us toll free. 


Money 


MAY 1987 


99 THINGS THAT AMERICANS MAKE BEST 


66AII of these widely available US-made 
goods...are clearly superior to their oversea 
petitors, overwhelmingly dominate their markets 
or are so outstanding or novel that they have 
no well-known international counterpart. 99 

Escort and Passport are the only radar 
detectors to make the list 


com- 


What we say 

Escort and Passport stay at the top of the 
experts’ ratings year after year because, by 
definition, the imitators are always behind. Our 
engineers work constantly to lengthen detection 
range, and when they make a breakthrough, we 
rush that improvement into production. 

Still, early warning means nothing if the 
warning is false. That's why—a year ago—we 
added Alternating Frequency Rejection (AFR™) 
circuitry, designed specifically to ignore the 
Rashid VRSS collision warning system. 

Said Car and Driver, “While other makers 
have spent their energy on funny features or 
zoomy styling, CM has found a way to improve 
function in a quiet and systematic way. Such 
innovation is the mark of a leader, and we ap- 
plaud Cincinnati Microwave for its eagerness to 
head off problems before they become problems.” 

Our anti-Rashid circuitry demonstrates our 
commitment to the highest radar warning tech- 
nology. We think the fact that the imitators 
don't have it demonstrates their commitment too. 

Right here in Cincinnati 

Our attitude is unique in another way. We 
keep all of our engineering, assembly, sales, 
and service in one location so that we can 
respond quickly to our customers. If you have 
questions, need service, or want to order, just 
call toll free. 


we have quite a following 


We sell direct to our customers only. Orders 
in by 3:00 pm eastern time go out the same day 
by UPS, and we pay for shipping. Overnight 
delivery is guaranteed by Federal Express for 
only $10 extra. 

Satisfaction guaranteed 

If you're not entirely satisfied within 30 
days, return your purchase. We'll refund all of 
your money and your shipping costs. 

For the only radar detectors “just as good 
as" Escort and Passport, please call toll free. 


Order Today 


TOLL FREE...800-543-1608 
(Mon-Fri 8Bam-11pm, Sat-Sun 9:30-6 EST) 


By mail send to address below. All orders 
processed immediately. Prices slightly 
higher for Canadian shipments. 


PASSPORT 


Pocket-Size Radar Protection $295 
Ohio res. add $16.23 tax) 


ESCORT 


The Classic of Radar Warning $245 
Ohio Res. add $13.48 tax) 


Cincinnati Microwave 
Department 61697 

One Microwave Plaza 
Cincinnati, Ohio 45249-9502 


€ 1987 Cincinnati Microwave, inc. 
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feel, while more power at low speeds 
makes parking easier. 

Both Ford and GM engineers have 
done considerable work to make the 
transition smooth. A particular trick 
of the GM system is that it restores 
full boost during quick steering-wheel 
movements, making emergency ma- 
neuvers easier. 


Prelude and 626 


In August, we detailed the four-wheel- 
Steering systems that are optional on 
the new Honda Prelude and Mazda 
626. What about the cars themselves? 

The Prelude, at first glance, looks 
almost unchanged. Indeed, we drove 
the 1988 models for a week in Cali- 
fornia, and only one passerby noticed 
that the car was new. 

Underneath, though, there's a 
wealth of detail improvements. The Si 
version now features a two-liter four- 
valve four that generates a smooth 135 
horsepower, while the S version uses 
a two-liter three-valve four with dual 
carburetors. Canting the engine rear- 
ward allows Honda to drop the hood 
line, and along with narrowed roof pil- 
lars this gives the Prelude the most 
panoramic view available this side of 
a motorcycle. Double lateral-arm sus- 
pension has been added at the rear, 
resulting in both a smoother ride and 
better handling. 

As for Mazda, the styling of the 
1988 626 borrows heavily from Ger- 
many. Outside, the car looks much like 
the upcoming Audi 80, while the in- 
strument panel seems borrowed from 
the Porsche 944. The most notable me- 
chanical change is in the engine, a 
2.2-liter four with port fuel injection 
and three valves per cylinder. 

Interior space is comparable with a 
Toyota Camry or Nissan Stanza—fine 
for a family of four. A four-door hatch- 
back model is also available, as is a 
turbo version of the engine. 

There's also a sporty coupe based 
on the 626 platform called the MX-6. 


Honda’s 1988 Prelude Si features a four-valve engine and lower hood line. 


Double lateral-arm rear suspension im- 
proves cornering of the new Prelude. 


Mazda MX-6 (above) and 626 (below) share a new 2.2-liter three-valve engine. 


Its long-hood, short-deck styling is 
sure to appeal to the Mustang-Camaro 
crowd. No accident, as the MX-6, with 
different bodywork, will be Ford’s next 
sporty car. Mazda and Ford versions 
will be built side by side at Mazda’s 
new plant in Flat Rock, starting in 
1988. 


Thinking small 


Little cars still have center stage at 
Chrysler Corp., say company insiders. 
The dune-buggy-like Hotshot [“АМЕ” 
March] is moving closer to production 
and is expected to use some advanced 
composites in structural areas. 

Chrysler planners are also reported 
to be doing groundwork for a cheap 
sporty car inspired by the Nissan 
BE-1, a bug-eyed mini-sedan current- 
ly being snapped up by teen-agers in 
Tokyo. Nissan inadvertently created 
the automotive equivalent of designer 
jeans—a car bought more for fashion 
than function—and Chrysler hopes to 
repeat the trick here, building a low- 
cost car with the panache to capture 
the youth market. 

Meanwhile, the faithful Omni and 
Horizon get a new lease on life, thanks 
to Chrysler’s buy-out of American Mo- 
tors Corp., which will provide factory 
space. This guarantees the future of 
two of the lowest priced cars on the 
US. market. us 


Contributors: Stuart F. Brown, Tom Wilkinson 
(New York) 
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For readers of Popular Science – direct from the Publisher: 


the library that never closes! 


* — There's no better way to build strong learning 
habits than by using the library regularly—or 
better yet, by having Britannica in your home! 
Especially today—because The New Encyclopaedia 

.* Britannica has so much more to offer. It's been 
expanded to 32 volumes to make it even easier to 
use than ever before. The fact is that no other 
encyclopaedia gives you all this... 


1. 2-volume Index featuring over 180,000 entries 
and nearly 400,000 references to put everything at 
your fingertips. 


+ 2. 12-volume Ready Reference to help you find 
facts fast—a wonderful help in getting homework 
7 done on time. 


3. 17 volumes of 
Knowledge in Depth to 
give you more detailed 
information on entire 
subjects. Its thorough 
coverage underscores the 
Britannica reputation for 
scholarly treatment. 


4. The one-volume 
Outline of Knowledge 
surveys major fields of 
study and guides you 
through a lifetime of 
independent learning. 
PLUS-new Britannica 
subscribers receive their 
first copy of the exciting 
Britannica World Data 
Annual as a FREE GIFT 

from Britannica Home Library Service, Inc., 
i when they acquire Britannica. This 
valuable publication, with its up-to- 
date statistics on over 200 countries of 
the world, will be an important part of 
any family's reference shelf. 


You get more with Britannica! 
The fact is that The New Encyclopaedia 


million words and thousands of illustrations ~ 


ownership as simple as buying a book a month. 


à E : [e 


Encyclopaedia Britannica, Inc., also publishers of Great Books of the Westem World. 


Britannica gives you more of what you want е 
from ап encyclopaedia: FACTS! Over 44 wj 


put a lifetime of learning at your fingertips! L3 
And yet, Britannica is easier to own than you à 
might expect; theres a convenient payment plan that makes 


To learn more about Britannica with no 
obligation, just mail the attached card. 
We'll send you a free, full-color booklet 
that describes Britannica in detail, and 
explains how it can help you and your 
family achieve your goals. 

And you'll also receive a FREE 
3-volume Desk Reference Set- 

a Dictionary, Thesaurus and Book of 
Quotations (a $12.40 value)-with 

our compliments when you preview 
Britannica. So don't pass up this 
opportunity; send for your free booklet 
and Desk Reference Set today! 

Please read the reply card carefully. 
There's no obligation. 


© 1987 Encyclopaedia Britannica, Inc. 405 


First there was 
104+ Octane 
Boost. America’s 
original octane 
booster. The one 
proven to increase 
horsepower an 
average of 18.9% . 
The one that stops 
harmful knocks. 
‘ Cleans fuel lines, 
injection systems. And more. 


Now theres 104 + 
Oil Boost, Add it 

to any oil and get 
maximum wear 
protection. More 
horsepower. Better 
MPG of 5-20% . Pro- 
longed engine life. 


mance, use 104 + Oil Boost every oil 
change. And 104 + Octane Boost every 
fuel Пир. 


ORDER OCTANE BOOST PRODUCTS DIRECT: 
Racing Decal. Full-color logo sticks on any clean, 
smooth surface. 7% 51 


NS 


OCTANE BOOST CORPORATION 
Box 271148 • Dallas, Texas 75227 
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By JAN F. KREIDER 


= Energy Q&A 


Moreon electric-heat setback 


The March column raised the ques- 
tion of night setback thermostats for 
electric baseboard heating systems. 
Two companies—Clark and Company 
(Box 10, Underhill, Vt. 05489) and 
Eaton Corp./Mears Controls (13725 W. 
Millikan Way, Beaverton, Ore. 97005) 
—have written to say that they offer 
such thermostats for line-voltage base- 
board applications. Reader Ned Par- 
ker of Wauwatosa, Wis., devised his 
own setback system—placing a timer- 
controlled night light next to the ther- 
mostat. Any time the light is on (i.e., 
during setback periods), the thermo- 
stat senses an artificially high air tem- 
perature and turns off the baseboard 
until room temperature is about 10 
degrees below thermostat set point. 
The cost: less than $10. 


Combat creosote 


I am concerned about a creosote fire 
in my chimney. Although I don't see 
much soot buildup in the chimney, the 
fireplace has been used two or three 
times each year for the past nine years 
with mesquite as tinder. Is there any 
danger? 

Walentin Kostenko, McAllen, Texas 


Creosote fires are a significant hazard, 
and you are smart to be concerned 
about them. Wood from evergreen trees 
are among the major offenders. For 
regular users of these woods, an an- 
nual cleaning is suggested. Although 
you have not used your fireplace often, 
there could be enough accumulation to 
warrant cleaning. Mesquite is a rela- 
tively hot-burning wood and could, 
therefore, ignite a chimney fire. 


Frosty basement 


My dirt-floor basement is constructed 
with treated plywood below grade and 
particleboard above grade. In the win- 
ter, frost forms on the particleboard, 
and I'm afraid the moisture will even- 
tually ruin it. Should I insulate the 
particleboard or remove it and replace 
it with treated plywood? 

Robert D. Smith, Swisher, Iowa 


First I would suggest that you cover 
your floor with a vapor barrier if you 
don't walk on it a great deal. This will 
reduce the production of water vapor 


in the basement markedly. If you still 
have a frost problem, you could insu- 
late the particleboard section of the 
wall with rigid insulation to eliminate 
the freezing situation. 

Although it is not a problem in your 
case, others should carefully consider 
whether they should insulate their base- 
ment walls. In some climates, if the 
walls are well insulated, soil can freeze 
to several feet below grade and expand 
against basement walls, possibly re- 
sulting in wall damage. Engineer Wal- 
ter Jennings (196 Westlawn Dr., Rte. 
6, Midland, Mich. 48640) has written 
a short report on how to solve this 
problem. 


Attic turbine 


I would like to know whether a wind 
turbine mounted on the roof above my 
attic would remove heat from inside 
my house. 

George Reed, El Paso, Texas 


These turbines are effective in removing 
heat from an area to which they have 
a direct connection. Therefore, turbines 
would help reduce the buildup of heat 
in your attic in the summer. They would 
not do much to help directly cool the 
rest of your house, however. Of course, 
a cooler attic will indirectly result in 
a cooler building. 


Wind-power info 


Iam looking for information concern- 
ing wind power for electricity. What's 
a good source? 

Timothy Hefner (no address) 


The best overview of wind-energy equip- 
ment is contained in the "Spec Guide," 
a large catalog of renewable energy 
products. It is available from Solar- 
Vision, Inc., 7 Church Hill, Harrisville, 
NH. 03450. You might also contact the 
American Wind Energy Assn., whose 
headquarters is in Washington, D.C. 


Insulate above crawl space 


How does one properly insulate the 
floor of a home that is built above an 
unheated crawl space? Where does the 
vapor barrier go? 

Zdenek T. Hruza, M.D., Hewitt, N.J. 


The floor should be insulated with a 
vapor barrier above the insulation. 


This follows the well-known rule that 
vapor barriers are to be placed on the 
warm side of insulation. A vapor bar- 
rier could also be placed over the earth 
in your crawl space. 


Steam-engine search 


I would like to build a small steam 
engine capable of driving a 3,500-watt 
generator. Do you have any sources of 
information? 

Thomas C. Codding, Mount Dora, Fla. 


I don't have any information on small 
steam-engine designs, but perhaps 
readers who know about such things 
will send me their information, and I 
will publish it in a future issue. 

It turns out that steam is not the 
ideal fluid to use in small heat engines 
due to certain esoteric thermodynamic 
considerations. Therefore small en- 
gines most often use fluorocarbons, not 
steam. One manufacturer of small heat 
engines is Ormat Company, 500 Der- 
mody Way, Sparks, Nev. 89431. 


Easy insulating 


I have tried unsuccessfully for years 
to find an easy way to insulate my con- 
crete basement floor. Recently a prod- 
uct called Nailboard (46-inch wafer- 
board with two inches of foam, pro- 
ducing a system with an R13 insula- 
tion rating) came to my attention. It 
seems to me that the complicated pro- 
cess of furring, nailing, and cutting 
advocated by others could be replaced 
by simply gluing this Nailboard in 
place. 
Daniel Е Palmer 
East Hampton, Conn. 


This sounds like a fine idea to me. You 
will want to use a vapor barrier to pro- 
tect the insulation even though it can- 
not be placed at the theoretically correct 
location because of the Nailboard prod- 
uct. You may wish to inquire of the 
manufacturer (NGR Barriers, 61 Em- 
ery St., Sanford, Maine 04073) about 
its recommendations regarding the at- 
tachment of the product to an existing 
concrete floor. 


© 1907 FM 


Wear the watch 
only a mint could create. 


Enlarged to show detail 


Ata time when high quality “coin watches” are the ultimate in 
fashion jewelry for men—this watch is something special. 
The spectacular eagle sculpture on its face is actually 


minted, Just like a coin. In solid sterling silver electroplated with 
pure 24 karat gold. It has to be. There’s so much intricate detail 
that only minting could capture it all. 


Jan F. Kreider is а consulting engineer specializing in the 
design and economic analysis of energy-conservation systems. 
He is the author of several books on solar technology and a 
lecturer at the University of Colorado. Every other month he 
answers selected questions from readers about energy con- 
servation or home heating and cooling. Send yours to Energy 
Questions, POPULAR Science, 380 Madison Ave., New York. 
N.Y. 10017. Queries can't be answered by mail 


It's also an original. Sculptured by famed artist Gilroy 
Roberts, whose powerful portrait of President Kennedy made 
the U.S. half-dollar one of the most collected coins on earth. 

It's exclusive. From The Franklin Mint, of course. The one 
source that's world-renowned both for minting exceptional 
coins and for creating fabulous jewelry. 

And it's a superb timepiece. Fitted with a fine Swiss quartz 
precision movement and black leather strap. 

The price? Just $195, which is payable in convenient 


monthly installments. 


To order, simply sign and return the accompanying order 


form by September 30, 1987. 


The Franklin Mint Eagle Watch by Gilroy Roberts 


ORDER FORM 


Please mail by September 30, 1987. 


The Franklin Mint 
Franklin Center, Pennsylvania 19091 
Please enter my order for The Franklin Mint 
Eagle Watch. 
I need send no money now. I will be billed for 
a deposit of $39.* when my watch is ready to 
be sent to me. The balance will then be billed 
after shipment in four equal monthly install- 
ments of $39.* each. 

“Plus my state sales tax and a total of 

33. for shipping and handling. 

Signature. 


For warranty information, write to Customer Service, 
The Franklin Mint, Franklin Center, PA 19091. 


Mr. 
Mrs. 
Miss. 


Address 
E a — 


State, Zip — 0 0. 
Please allow 6 to 8 weeks for shipment. m 


Electronics 


By WILLIAM J. HAWKINS 


Newsfront | 


ела. 


Movies on the go 


"This will change the way people use 
video in the same way Walkman 
changed the way people listen to mu- 
sic," said Masaaki Morita, deputy 
president of Sony Corp. of America. 
He held up a small portable TV for 
the crowd in a New York nightclub to 
see. Then, in the other hand, he held 
upan eight-millimeter video cassette. 

The two go together. 

The prototype TV set is a complete 
four-inch LCD portable with a built-in 
eight-millimeter VCR. Watch full- 
length prerecorded movies or record 
up to four hours of off-air shows—and 
do it while jogging, walking, riding, 
or resting, as shown above. "This is 
something only an eight-millimeter 
format can create," explained Morita. 

Although the set won't be available 
until sometime next year, the press 
conference showed just how hard Sony 
is pushing to stave off VHS competi- 
tion. Morita also produced a desk-top 
five-inch color TV with a built-in VCR, 
and an 11-by-8-inch table-top AC-DC 
VCR that weighs a mere 5% pounds 
and includes high-quality pulse-code- 
modulation stereo sound. “It’s a free- 
moving video deck," said Morita. “You 
no longer have to watch TV in the liv- 
ing room.” 

Sony is also attacking Super-VHS 


Don't let its size fool you: Sony's new 4 


O N NE 


LCD portable is a VCR, as well. 


. almost. A day before JVC Co. of 
America formally introduced Super- 
VHS in New York [“Super VHS,” 
July], Sony invited the press to its cor- 
porate headquarters for a “seminar” 
on ED (extended-definition) Beta. The 
meeting included a showing of an ED 
Beta VCR with its 500-line resolution 
(versus 450 lines with Super-VHS). 
The VCR was a prototype and Sony 


hasn't decided whether to market it, 
but the demonstration served its pur- 
pose: It helped take the wow out 
of JVC's demonstration the next 
morning. 

Is JVC worried? Hardly. Two weeks 
later, at the Consumer Electronics 
Show in Chicago, Super-VHS was dis- 
played by a number of VCR makers 
that expect to have models on shelves 
sometime this fall. But the barrage 
of new audio-video gear from the show 
didn't stop there. Here are a few more 
samples. 


Look, listen, and smile 


“Hold still,” Todd Tereshkow of Konica 
US.A., Inc., told me. I did, but since 
he held what appeared to be a video 
camera, I didn’t understand why. A 
“click” later, I knew: “In about seven 
minutes you'll see a print,” he said. 
Tereshkow used the company’s new 
$7,400 electronic still-photography sys- 
tem. Its video camera stores up to 50 
images on a floppy diskette for play- 
back on a TV or processing through a 
“developing” system that creates a 
color print. Picture quality? In my 
opinion, don't throw away your Insta- 
matic camera just yet. But this idea 
seems to be catching on. Other elec- 
tronic-photography makers: Sony, 
Eastman Kodak Co., Canon U.S.A., 
Nikon, Minolta Camera Co., and 
Casio, which has just shown an $899 

Continued 
Zenith's eaZy pc sets up in minutes, and 
is designed for those not familiar with 
computers. Unit uses 3/-in. 720-kilo- 
byte floppy microdisks. 
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A 20th-Anniversary Tribute to 
STAR TREK* — 


On September 8, 1966, Star Trek 
premiered on television and won an 
immediate following among scien- 
tists, science fiction fans, and 
adventure enthusiasts. 


Since that day, over the past two 
decades, episodes of this powerful 
science fiction drama have been aired 
time and again, around the world. Now 
as a special 2Oth-anniversary trib- 
ute to Star Trek, one of the shows 
most beloved scenes has been 
honored on a fine porcelain, limited- 
edition collector plate. 


"The Trouble with Tribbles" depicts 
the dashing Captain Kirk, chest-high 
in furry little creatures called Trib- 
bles. When Kirk opens a storage bin, 
the Tribbles have multiplied and spill 
out everywhere— producing a look of 
utter exasperation on this noble 
leader's face. 


Celebrity artist Susie Morton has 
captured Kirk's expression to per- 
fection for "The Trouble with Trib- 
bles," premiere in a series of eight 
plates entitled Star Trek: The Com- 
memorative Collection. Each plate will 
be strictly limited to a worldwide edi- 
tion of 90 firing days, and accom- 
panied by a numbered Certificate of 
Authenticity. 


THE 
TROUBLE 
WITH 
TRIBBLES 


As the owner of "The Trouble with 
Tribbles," you are guaranteed the 
right—but never the obligation—to 
acquire the seven subsequent issues 
in the collection. Furthermore, you 
may order at no risk, since our 100% 
Buy-Back Guarantee assures that 
you may return any plate for a full 
refund, within 30 days of receipt. 


The immense popularity of the Star 
Trek theme and the significance of the 
show's 20th anniversary, has gener- 
ated strong demand for "The Trouble 
with Tribbles." Thus, you should 
place your reservation promptly. To 
avoid any chance of disappointment, 
order today! 


Producedby R.J. Ern: 
icense. Star Trek" is a r 


Pictures Corporat 
es Corporation. All Rights Reserved. 


* 24K gold-on- 
gold border 


* Actual size: 
ву” 

“А strictly 
limited 
porcelain 
plate 


RESPOND BY: September 30, 1987 
Limit: Two plates per collector 


Please accept my application for "The 

Trouble with Tribbles." | understand | am 

under no obligation to buy any other 

plate. | wish to purchase —— (1 or 2) 

plate(s) at $29.50 (plus $2.14 shipping 

and handling) each, for a total of 
____ Ріваѕе check опе: 
($31.64* or $63.28*) 

O l enclose my check or money order. 

О Charge my credit card: 
]Visa 0 MasterCard ( American Express. 


Acct. No 


Exp. Date 25197 B9 


003164/006328 


Name 


Address 


City 
State. Zip 


Signature _________ 

"FL residents add $1.59 and IL residents add 
$2.22 per plate for tax. Please allow 6—8 weeks 
for delvery. All applications must be signed and 
are subject to acceptance. Deliveries made only 
to U.S. and its territories. 


The Hamilton Collection 


9550 Regency Square Blvd., P.O. Box 44051 
Jacksonville, FL 32231 


Electronics Newsfront cornea 


system that is designed for home use. 

* Memorex Corp. is the latest com- 
pany to show a programmable remote 
control. Like the others from compa- 
nies such as General Electric Co. and 
Onkyo U.S.A. Corp., it can be pro- 
grammed to mimic and replace all the 
infrared remotes usually needed to 
run your audio-video gear. However, 
unlike the others, the Memorex re- 
mote can be set to produce a sequence 
of commands. For example, at the 
press of a single button, it turns 


on the FM tuner, selects a station, 
switches the amplifier, and adjusts the 
volume. 

* For remote remote-control appli- 
cations, there's the two-piece Remote 
Extender (Windmaster Manufactur- 
ing, Rte. 8, Box 14, Defuniak Springs, 
Fla. 32433). Attached to any remote 
controller, the first piece converts the 
infrared light into a UHF signal and 
broadcasts it to the second piece, a re- 
ceiver at the hi-fi, which converts the 
RF signal back to infrared light. Re- 


THE DEPENDABLES. è 


Shock Absorbers. 


Sharp turns or gentle turns; big bumps or little bumps; you can depend 
on KYB Gas Shocks to take them all in stride... 
So join the demanding drivers in over 60 countries who depend on the 
quick response, exceptional control and world renowned quality of KYB 


You'll drive with more confidence! You'll find driving is more fun! 
Just choose the shock that's right for you: 
• KYB Gas-a-just — the high-pressure gas shocks for unsurpassed 
road control, or 
* KYB/GR-2— the low-pressure gas shocks for riding comfort you can 
feel at a price you won't... 


„even in a compact or mid-size car. 


KYB CORPORATION 
OF AMERICA 
901 Oak Creek Drive. 
Lombard. IL 60148. 
PIONEERS IN 
GAS SHOCK TECHNOLOGY. 


mile after mile after mile. 
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sult: Control your audio-video sys- 
tem from anywhere in or around your 
home. 

* And speaking of remote, Koss 
Corp. and Recoton Corp. have remote 
wireless speakers. The Koss speakers 
[^What's New in Electronics," this 
issue] receive audio via infrared light, 
so they must stay in the room with 
your stereo, but are perfect as the rear 
speakers in a four-channel surround- 
sound system. (There are no under- 
the-rug wires.) The Recoton speakers 
work via house wiring: You plug them 
in anywhere in your home, and they 
receive the audio from a transmitter 
at the hi-fi. The frequency response 
of both systems is rated at 20 to 20,000 
hertz. 

* Here comes CD video: Thirty-five 
Software and hardware makers, from 
A&M Records to Yamaha Electronics 
Corp., have officially joined ranks to 
produce CDV players and records. A 
successful new category of home elec- 
tronics? Critics are skeptical. They 
claim that the customers for music 
videos—teen-agers—don't have the 
$800 or so to pay for a system. 

* MultiVision Products Inc.’s dig- 
ital-TV maker [“MultiVision=Multi- 
magic," May] now contains a Faroudja 
image-enhancement circuit. The cir- 
cuit increases picture detail without 
increasing noise. The price has not 
been set, but I was told it would be 
about $800. 

* Instant Replay's Caption Master 
is a VCR with a built-in closed-caption 
decoder. Made for the hearing im- 
paired, the VCR shows the captions 
from live shows or shows that were 
taped. 


It's easy 


Zenith Data System's newest com- 
puter, the eaZy pc (see photo), is an 
all-in-one system that uses pull-down 
windows instead of confusing MS-DOS 
commands. Zenith claims that the 
computer can be put to work by an 
inexperienced user within five minutes 
of removing it from the box. The 14- 
inch monochrome display uses double- 
scan video for 400 lines of horizontal 
resolution. A single 32-inch drive sys- 
tem with 512 kilobytes of memory is 
$999; a dual-drive system is $1,199; 
$1,699 for a 20-megabyte hard disk. 


Bravo and boo 


Bravo to Marantz Co. The company 
announced its plan to sell DATs in the 
US. without the controversial notch 
filter chip. Boo to all other DAT mak- 
ers for not doing the same. us 


The History Of The World 
Comes Alive When You See 


When you look at 6,000 years of history in 
chronological order—on a chart almost three 
feet high and eight feet long— important dates 
and events just seem to falll into place! 
Never has there been a clearer, more 


concise overview of our history, archaeology, 


theology and mythology than with The World 


History Chart from International Timeline, Inc. 


Test your talent for historical trivia. What 
do the Great Wall of China and the Chin 
Dynasty have in common with the Roman 
Empire? When the Normans migrated to 


Northem France, where did they come from? 

The world takes on new dimensions as 
you witness the development of 15 major 
civilizations from 4,000 B.C. to the present. To 
fully understand the scope of information on 
the Chart—picture U.S. history as just two 
inches over the space of eight feet of time! 

This invaluable teaching and reference tool 
has taken years to compile. Its easy-to-read 
format appeals to everyone from the casual 
admirer to the scholar. 

The World History Chart has been on 


display in the Library of Congress. Now, you 
can have your own for just $29.95 (US. 
currency) plus $5.00 for shipping and handling 
($34.95 each). Add $15.00 for each laminated 
chart ($49.95). Simply call toll-free 1-800- 
621-5559 (1-800-972-5855, in Illinois), and 
charge it to your MasterCard, VISA or Choice. 
Or, complete the coupon below and mail 
with check or money order payable to: 
International Timeline, Inc., 2565 Chain 


Bridge Road, Vienna, VA 22180. (Virginia residents 
add 4% sales tax. Outside U.S. add $10.00 instead of $5.00 for 
shipping and handling. Allow 4-6 weeks for delivery.) 


I Please send me the World History Chart for $29.95 (U.S. currency) 
plus $5.00 for shipping and handling for each chart ordered ($34.95). 


| send to: 


Address: 


please print 


City: State: 


Enclosed is. 


check 


— — — 


money order for $. 


[ Virginia residents add 4% sales tax. Please allow 4-6 weeks for delivery Р54 


# Of Charts Desired: 


Checks payable to: International Timeline, Inc. 1 


Add $15.00 for each laminated chart ($49.95). Outside U.S. include 
an additional $5.00 for shipping and handling. 


І 
| 6000 Years Of History At A Glance For Only 2995! | 
І 


Laminated Unlaminated 


2565 Chain Bridge Road, Vienna, V VA A22180 | 


Is all-new all-better? PoPULAR Science pits the Acura Legend Coupe, newly designed from 
the ground up, against the older Ford Thunderbird and Buick LeSabre T-Type to find out. 


By TOM WILKINSON 
Photos by Greg Sharko 


road." Walt Whitman wrote that 

line before Henry Ford was born, 
but the American love of travel hasn't 
changed. If anything, fast, luxurious 
coupes like the Acura Legend, Buick 
LeSabre, and Ford Thunderbird have 
made the open road more alluring 
than ever. 

What these cars share is the abil- 
ity to reel in the horizon quickly and 
comfortably. Each can carry two peo- 
ple and a week's worth of luggage 
across the country, yet is nimble enough 
to handle the twistiest mountain road. 
Though their capabilities are remark- 
ably similar, the Acura, Buick, and 


La I take to the open 


Ford illustrate three very different ap- 
proaches to building a touring car. 

The Legend Coupe, like the sedan, 
is a totally new design, built from 
scratch as a luxury performance car. 
It’s by far the lightest of the three, 
and features a 2.7-liter aluminum V6 
with four-valve cylinder heads [“Leg- 
endary Performer," June]. Legends 
aren't cheap, though; prices start at 
over $22,000. So to hold down the price 
of our test car, we asked for the most 
basic version, which lacks anti-lock 
brakes, driver-side air bag, and leather 
interior. 

The origins of the LeSabre Coupe are 
far more modest. It is based on Gen- 
eral Motors Corp.'s front-drive H-plat- 
form, which is the foundation for family 
cars like the Oldsmobile 88 and Pon- 


tiac Bonneville. Though the LeSabre 
sports modern hardware—a 3.8-liter 
fuel-injection V6, four-speed automatic 
transmission, front-wheel drive, and 
fully independent suspension—the 
chassis is hardly one most people as- 
sociate with high performance. 

The Thunderbird uses a traditional 
front-engine, rear-drive layout, and 
is powered by a turbocharged, inter- 
cooled 2.3-liter four. Though the basic 
chassis is dated—it debuted in 1978 
as the Fairmont—the Turbo Coupe's 
190-horsepower engine, electronically 
controlled shock absorbers, and anti- 
lock brakes have helped make it a car 
that buyers—and other car companies 
—view with respect. Indeed, Chrysler 
declined to provide a LeBaron coupe 

Continued 


Touring coupes Continued 


for this comparison test. Even Acura 
CS and Buick were nervous about the 
4 showdown. 

But is the Thunderbird really the 
king of the highway? Is the Legend's 
high technology—and high price— 

E necessary? Can the LeSabre, despite 
its humble origins, compete? To find 
out, we headed for the open road. 


Starting and stopping 


Our first stop was Stewart Interna- 
tional Airport in Newburgh, N.Y., for 
a day of testing. There we found all 
three cars to be excellent performers. 

The Thunderbird and Legend each 
averaged a quick 8.4 seconds during 
our 0-to-60 runs. But the cars couldn't 
have felt more different. Pushed hard, 
the T-bird’s big cast-iron four vibrates 
ferociously as it approaches redline. 
And when the turbocharger boost 
kicks in, it feels as if someone lit the 
afterburner. But the T-bird’s 3,400- 
pound curb weight works against this 
horsepower advantage, and a notchy 
shifter on the five-speed manual trans- 
mission noticeably slows acceleration 
runs. 

The Legend, in contrast, is so silky 
that it feels far slower than it actu- 
ally is. The four-valve aluminum V6 
winds to 6,600 rpm with almost no 
noise or vibration. Indeed, I started 
to wonder if there were really any pis- 
tons or connecting rods inside. The 
light, accurate clutch and shifter don’t 
hurt acceleration times either. 

The 3.8-liter V6 and four-speed au- 
tomatic that the LeSabre Coupe in- 
The Thunderbird (top), with it’s four- best in braking. The Legend (above)  herited from the big GM sedans isn't 
wheel discs and anti-lock, proved the was precise through the cones. an exciting combination; but it was 


smooth and responsive, with an 11-sec- 


ond 0-to-60 time. 
ACCELERATION 0—60 (sec.) BRAKING 60-0 (ft.) In braking, the Thunderbird proved 


a clear winner. With its four-wheel 
disc brakes, Teves anti-lock, and wide 
Goodyear Eagle VR tires, the T-bird’s 


ACURA LEGEND COUPE ACURA LEGEND COUPE stops from 60 mph averaged a gut- 
4 H6 wrenching 138 feet. Even without anti- 

lock, the Legend Coupe averaged 161 

BUICK LeSABRE T-TYPE COUPE BUICK LeSABRE T-TYPE COUPE feet. And the LeSabre, equipped with 


Teves anti-lock, was just three feet be- 
hind. Though neither performance 
matched the T-bird’s, both compare 
5 10 15 20125 150 175 200 well with other cars we've tested. 


FORD THUNDERBIRD TURBO COUPE FORD THUNDERBIRD TURBO COUPE 


On the open road 


HANDLING (mph) MANEUVERABILITY (mph) In our handling tests on the smooth 


taxiway at Stewart Airport, the three 
coupes were so close that the differ- 
ences were hardly measurable. Other 
similarities became apparent as we 
spent time with the cars on the turn- 
pikes and two-lanes of New York state. 

All three coupes have excellent seat- 
ing for two up front, and each has a 
back seat large enough to carry two 
adults a modest distance. Luggage 
55 60 65 70 75 25 30 35 Continued 
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ACURA LEGEND COUPE ACURA LEGEND COUPE 


BUICK LeSABRE T-TYPE COUPE 


FORD THUNDERBIRD TURBO COUPE FORD THUNDERBIRD TURBO COUPE 


ы Radio Shaek Тһе Technology Store 
WHERE AMERICA SHOPS FOR THE LATEST IN ELECTRONICS 


Micro-Size X/K Radar Detector 


FAST" Processor 
Reduces False Alarms 
Micronta Road Patrol XK* is a 
performance giant! Dual- 


superhet design and GaAs 
Schottky-barrier front end pro- 


vide superior sensitivity. Sepa- 
4 tate X and K-band warning 
tones and LEDs indicate rela- 


With Carry Case, Two P. Cords, live distance to radar. 12VDC 
Visor Mount, Tle-Downs, Hardware neg. gnd. #22-1617 


Not sold where prohibited. Use may be regulated by state or local law 


Tandy Color Computer 3™ 
With Razor-Sharp Graphics 


199% 


Low As $15 Per Month+ 
Less monitor and platform 


95 Low As $15 
Per Month+ 


nes 


Produces Crisp, 
Vivid Color 
Graphs and 
illustrations 


و 


Start computing now! Features 128K memory, 16-color graphics 
and high-resolution graphics mode. Built-in Extended BASIC and 
manual for easy programming. Expands anytime! #26-3334 


Transportable Cellular Phone 
Quickly Converts to Portable 


1199: it 399 


Mobile antenna and portable plus applicable 
adapter pack extra sales/use tax 


a Easy to Transfer from Car to Car 
And Convenient to Carry 
The Radio Shack CT-200 is designed for 
easy installation. Full 3-watt output. #17-1003 


Portable Adapter Pack. Batteries extra. 
#17-203, 119.95 
Handsfree Adapter. #17-501, 69.95 


Your Radio Shack Technology Stores have thousands of items in stock, including electronic 
Parts, security accessories, antennas, “how-to” books, tubes, hobby kits, soldering equip- 
ment, telephone accessories, wire and cable, batteries and hundreds of hard- to-find i items! 
+ Radio Shack revolving credit available. Actual payment may vary depending upon balance. 
Prices apply at participating Radio Shack stores and dealers 


Wireless Remote Control System 


“Modules to Switch 3995 


Devices On/Off 


Turn lights and appliances on/off from your driveway. Includes 
one receiver module rated at 15 amps resistive, 500 watts. Con- 
trols up to three more Plug 'n Power Modules, below. L#61-2675 
Appliance Module. Two-prong plug. #61-2681, 12.95 

Universal Appliance Module. Three-prong plug. 461-2684, 13.95 
Lamp Module. On/off control. 961-2682, 12.95 

Wall Switch. With pushbutton override. #61-2683, 12.95 

All Plug "n Power products are UL listed AC. Transmitter requires battery 


Programmable 20-Channel 
8-Band Scanner 


Low As $15 


No Crystals 
Per Months 


169° Keniaa! 


Realistic* PRO-2011 gives you direct access to over 22,000 fre- 
quencies. Hear police, fire, railway, weather, Ham radio and oth- 
ers. Has scan-delay and lock-out key. Covers: 30-50, 50-54, 
138-144, 144-148, 148-174, 380-450, 450-470 and 470-512 MHz 
4520-118 


LCD Benchtop Digital Multimeter 


9995 


Compares with meters 
costing several times 
more. LCD bargraph dis- 
play, transistor analyzer, 
fully autoranging function 
with manual override. 
#22-195 Batteries extra 


Low As $15 
Per Months 


4 
| Send for Our FREE 184-Page Catalog 


Mail to Radio Shack, Department 88-A-1142, 
300 One Tandy Center, Fort Worth, TX 76102 


| 
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Radio Shack 


The Technology Store™ 


A DIVISION OF TANDY CORPORATION 
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How to use 
a camcorder 


brought to you by 


MINOLTA 


Getting professional results 
from a camcorder can be 
as easy as 
LIGHTS, CAMERA, ACTIONI 


the scene 

In some respects, videotaping with a camcorder is 
like normal photography. When shooting outdoor 
scenes, it's always best to keep the sun to your back. 
For indoor shots уои may want to consider fill-in lights. 
Check your camcorder's sensitivity switch if lighting 
conditions are poor. 

But other factors make using a camcorder different 
from photography. What you see through the view- 
finder is what you're getting! And you can compen- 
sate for mistakes by erasing and trying again. 

Consider your subject and the background before 
deciding where to shoot from. At a football game. 
for example, you should shoot the overall game from 
the 50-yard line, and as high up as you can be. 


Camera—make sure it's ready 

Check all controls before you start. It's a good idea 
to learn the controls blindfolded so that you can con- 
trol the camera without moving or shaking it. or re- 
moving your eye from the viewfinder. 

Always bring a spare battery; fade out if low light 
comes on to avoid sudden death on tape. And, of 
course, have plenty of tape 

Protect your gear with a carrying case, and keep it 
‘out of the hot sun. Avoid sudden temperature changes. 
Moving from the hot outdoors to an air-conditioned 
room could allow moisture to contaminate video 
heads and tape. Allow at least a half hour to let your 
equipment become acclimated. 

Remember, too, that sound is as important to good 
video as . . . video. Consider an external microphone 
for long shots, school plays, etc. 


Action—things to watch 

Be careful that your auto-focus doesn't get fooled 
by a nearby non-subject. 

Consider a tripod for long shots; it's easier on your 
arms and gives you a steadier picture. Never pan too 
fast, or you'll have a blur. 

Watch the lighting as you move. Think ahead to 
where you'll be moving and what's likely to happen 
there, 

If you're taping on two different days but the on- 
screen action is supposed to be nonstop, beware of 
time indicators such as clocks or burning candles. 

Don't talk; your voice will come booming through. 
Use hand signals, instead, to direct the action. Keep. 
your subjects moving and active for the kind of vid- 
eotapes you'll want to watch over and over. 

Finally, for a professional look, fade in and out of 
shots. If your camcorder doesn't have a fade control, 
use the lens iris 

The age of the camcorder is here. Have fun! 
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space is also good. And the EPA high- 
way economy ratings for the trio ranged 
from 25 to 27 mpg—impressive, con- 
sidering the luxury and performance 
offered. 

There were also important differ- 
ences among the three. The Thunder- 
bird, the chassis of which has been 
upgraded a piece at a time over the 
past decade, is a quirky, uncompromis- 
ing car that most people will either 
love or hate. 

Around town, the harsh engine, 
heavy clutch, and notchy shifter make 
smooth driving a chore. Once on the 
highway, though, the turbo four gives 
a satisfying rush of passing power. In 
fifth gear, the din from the engine sub- 
sides, and the T-bird cruises effortlessly. 

Despite its size and weight, the Tur- 
bo Coupe handles winding roads with 
ease. Thanks to a pair of hydraulic 
dampers that help control windup, the 
solid rear axle behaves remarkably 
well on rough pavement. Only the 
computer-controlled shock absorbers 
are a disappointment. On the auto- 
matic setting, the T-bird bobs and 
floats like an ocean liner. With the 
shocks switched to firm, damping is 
fine. 

Though its performance is impres- 
sive, the Turbo Coupe is just too harsh 
and temperamental around town. We 
couldn't help wondering why Ford 


coupe of the three. The interior is spa- 
cious; the front seats are wide and 
comfortable; and viewing is excellent. 
Despite its width, the LeSabre is quite 
nimble on winding roads, and the fuel- 
injection V6 is nearly silent at high- 
way speeds. 

Complaints are few. The instrument 
panel could be better, as the small an- 
alog gauges are currently packed into 
a tiny rectangle. And the suspension 
could be a touch softer. As it is, the 
rubber bushings in the chassis do too 
much of the work. Forced to act as un- 
damped springs, they shudder annoy- 
ingly over bumps. 

All three cars perform admirably as 
highway cruisers. But because of its 
hard edges, potential Thunderbird 
buyers should spend some time with 
the car before signing on the dotted 
line. In contrast, most people could be 
quite happy with either the Acura or 
the Buick. The choice there is primar- 
ily one of price and styling. 


Author's choice 


Price aside, the Legend Coupe is the 
clear winner. Indeed, despite its slight- 
ly bland personality, it sets the stan- 
dard for this class of car. But the Buick 
is a close second, and if I were spend- 
ing my money, there'd be a LeSabre 
Coupe in the driveway. us 

Turn page for specs and test results 


doesn't make one more upgrade—drop- 
ping in the superb five-liter V8 from 
the Mustang GT. 

The Legend Coupe was the newest 
and most expensive car in the group, 
so I expected it to be the most refined. 
And it was. To go with the silky, si- 
lent V6, Honda Motor Co. conjured 
up a slick five-speed manual trans- 
mission, light clutch pedal, and vari- 
able-assist power steering. And the 
Legend's double lateral-arm suspen- 
sion system keeps the wheels firmly 
planted on the roughest pavement. 

The cabin is comfortable, and the 
view from the driver's seat is great. 
The only complaint our staffers had 
concerned the switches, gauges, and 
controls. Though they work beauti- 
fully, they look as if they were lifted 
right out of the Accord. This is a bit 
jarring, considering the Legend's 
$22,000-plus price tag. 

While the T-bird harks back to the 
broad-shouldered touring cars of the 
past, the Legend Coupe seems the 
product of some factory of the future. 
Everything about the car fits and func- 
tions with a precision rarely found in 
a mass-produced product. Indeed, the 
car is so flawless it's actually bland. 

Then there's the LeSabre. Though 
it lacks the muscle of the T-bird and 
the jewel-like precision of the Legend, 
it is in some ways the best touring 


View from the driver's seat 

At idle, in city traffic, or cruising on the high- 
way, the Acura Legend Coupe wasn't just 
quiet; it was silent. And fit, finish, and chas- 
sis solidity were generally a cut above that of 
German road machines. In fact, if the Teutons 
aren't careful, they may soon find themselves. 
being compared with this best of the Japan- 
ese cars. But then we're already familiar with 
the high standards set by Honda's less ex- 
pensive Accord and Prelude. And while 
Honda owners who drove the Legend Coupe 
were impressed by the silence and power of 
its V6 engine, no one was in a hurry to trade. 
up to an Acura price tag. Perhaps that is a 
reflection of how good the entire Honda line 
is. One thing about the Legend puzzled me, 
though. | wondered how a car could be this 
good from an engineering perspective yet still 
have so little identity or character, 

In car testing, | often encounter superb en- 
gines in search of a good chassis. But in the 
Thunderbird's case, it's a wonderfully well- 
developed chassis and powerful anti-lock-brak- 
ing system looking for a proper engine. A 
shuddering, noisy four-cylinder doesn't belong 
in a Thunderbird—no matter how much power 
it makes. 

My favorite car in this group was the Buick 
LeSabre T-Type. The red coupe had all the 
traditional American car virtues—a spacious 
interior, large trunk, quiet ride, and V8-style 
low-end torque. Yet it’s also built as solidly 
as a European sedan, and has powerful anti- 
lock brakes as well as excellent handling. 
—Jack Keebler 


ШШ‏ ددد 


k IT’S EASY TO SEE 
+ HOW MINOLIA'S CAMERA EXPERTISE 
; WILL REVOLUTIONIZE VIDEO. 


t Master the most difficult moves. Only Minoltas Multi-Dimensional Autofocusing with 6x zoom 
y maintains focus smoothly from infinity right up to the surface of the lens even when your subject leaves the center of your frame. 


i 275 

= "RES Master difficult lighting situations. 

; Master color in every kind of light— Тһе only difference between these 2 pictures is our unique autoexposure system. 
daylight, dusk, tungsten or even fluorescent. 


Takea look atthe only camcorder 
designed from scratch by camera 

Ы experts, the Minolta Master VHS-C. 
You'll see the only one that adjusts 
automatically in all the most difficult 
lighting and focusing situations. 


Use the Master and you'll see picture 
quality beyond your expectations. 
Because the real reason the Master 
Camcorder will revolutionize video is 
that, with all its sophistication, it's still 
the easiest one to use. ONLY 

FROM THE MIND OF MINOLTA. 


um 


MINOLTA 


p 


MASTER 


CAMCORDER 


Gas heats water 
for half the cost 
of electricity. 


GAS. 
AMERICA 
BEST 
ENERGY 
VALUE. 


© 1986 American Gas Association 
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Touring Coupes continued 


TEST RESULTS 
Acceleration (sec.) 
0-30 mph 29 35 
0-60 mph 84 11.0 
Brake test, 60-0 mph 
Stopping distance (ft.) 161 164 | 138 
Pedal pressure, cold (Ibs.) 
(0.5-G stop) 10 э | 15 
Pedal pressure, hot (Ibs.) | 
(0.5-G stop) 12 16 | 16 
Handling test (mph) 68.5 69.0 | 687 
Maneuverability test (mph) 310 30. 31.5 
Interior noise (dBA) 
At idle 40 49 54 
At 60 mph 66 | 66 | es 
EPA FUEL MILEAGE (mpg) | 
Highway | 25 27 26 
City 19 | 18 18 
DIMENSIONS (inches) 
Wheelbase 106.5 | 110.8 | 1042 
| Overall length. 188.0 | 196.5 | 202.1 
| eem RR Fx |4 Ez 
Overall height | 539 | 547 | 534 
SPECIFICATIONS (as tested) | 
Engine type v6 | ve in-line 4 
Displacement (cu. in. liters) 163/2.7 | 23113,8 140/2.3 
Compression ratio 9.01 851 801 
Induction | en EFI EFI 
Net horsepower & rpm 161 # 5,900 | 150 @ 4,400 190 е 4,600 
Net torque (Ib.-ft.) & rpm | 162 « 4,500 200 @ 2,000 | 240 @ 3,400 
Transmission | 5-speed manual 4-speed automatic S-speed manual 
Final drive ratio 424 2731 3,5511 
Steering Power, rack and | Power, rack and | Power, rack and 
pinion pinion pinion 
Turn diameter (ft.) 36.5 38.5L, 40.9R 412 
Front suspension Double lateral arms, | MacPherson struts, Modified strut-type 
coil springs coil springs | coil springs 
Rear suspension Double lateral arms, | MacPherson struts, Live axle, 
coil springs | coil springs | coit springs 
Brakes Disc-disc | Disc-drum Disc-dise 
Curb weight (Ibs.) 3,089 | 3,232 3,380 
F/R weight distribution (%) 64/36 | 63/37 54/46 
Fuel tank (gal.) 18.0 |180 221 
Trunk volume (cu, ft.) 14,7 157 14,6 
Base price $22,688 | $13,616 $16,600 
Price as tested (less freight) $22,688 | 818,184! $17,647? 


Major options (over $100): 'T-Type package $1,975, anti-lock brakes $925, power seats 5480. less $200 “value plus for 
1987" discount; "premium luxury package $1,066 (power seats, A/C, etc.), graphic equalizer $218, less $1,482 
“special added discounts” 


PART PRICES (manufacturers’ suggested retail) 


Brake pads, front s 40 s 43 549 
Brake pads linings, rear 32 3 43 
Front shock/strut insert | ss 105 73 
Alternator | 220 169 | 233 
Fuel pump 206 90 | 204 
Ignition module 101 215 | 25 
Grille 108 43 88 
Front bumper 200 159 377 
Windshield 316 397 257 
Taillight lens 84 70 62 
Checking oil level. 15 4 4 
Checking coolant level 5 |5 5 
|5 4 5 
|2 3 2 
Із 3 1 
2 3 4 
E IE 4 
|a 3 3 
IE 4 2 
3 3 3 
= poor) 


Dashboards 
for humans 


Instrument panels for human bodies 
are being designed by researchers at 
Texas A&M University, in College Sta- 
tion, Texas. Dr. Charles Lessard, as- 
sisted by several of his graduate stu- 
dents, is creating what he calls "life- 
sign detectors," initially to be worn 
by military personnel in conjunction 
with gas-proof clothing, so that if vic- 
tims are found unconscious it will be 
easy to assess their condition. By sim- 
ply looking at digital readouts on the 
victims' clothing, rescuers will be able 
to determine whether they are alive, 
what their heartbeat and respiration 
rates are, and how their bodies are 
functioning generally. 

“We have found that there's an area 
under the neck of protective suits where 
a small medical instrument can be lo- 
cated," explains Lessard. *By placing 
sensors at this area, we have been able 
to get accurate readings of heart rate 
and respiration." 

Additional sensors, he says, could 
be added to monitor many other body 
functions. “By telemetry, for example,” 
explains Lessard, “a system could be 
devised for epileptics, transmitting in- 
formation to a central station. It would 
not only state who the victims are, but 
also where they are at that moment. 
The detector systems could be adapted 
to help people who suffer many chronic 
medical conditions, sounding warnings 
when they need help.” 

Lessard’s work so far indicates that 
such “dashboards for people,” possibly 
worn on the wrist or as necklaces be- 
neath clothing, could be marketable 
for roughly the cost of top-of-the-line 
digital watches—and would require no 
more attention by the wearer than 
does a watch. 

The devices could also incorporate 
low-powered transmitters that broad- 
cast SOS signals that rescuers could 
home in on should the wearer become 
unconscious. Wired with sensors, un- 
conscious victims of chemical accidents 
and fires would be under constant 
scrutiny when being transported by 
medical personnel. 

“We want a system,” Lessard says, 
“that is non-invasive—one that 
wouldn't necessarily require moving 
or even touching the victim.” As soon 
as the detectors are ready, the Texas 
A&M team plans to test them in sim- 
ulated emergencies, then in real-life 
conditions.—David Lampe 


MAN USES TEETH 
ТО MAKE САМР 


When you get to a campsite ahead of your friends — and they 
have the ax and all the tools — theres only one thing to do. 
Rely on the cutting power of the RoughCut™ knife with the 
serrated-tooth blade. 

The RoughCut" makes clearing brush, cutting heavy 
rope and old wire, and even opening cans as easy as petting 
an old dog. 

The stainless steel teeth cut so quick, that by the time the 
group arrives, youre sitting back having a cold one. 

But dont take our word for it. Ask your hardware or sport- 
ing goods dealer about RoughCut™ knives. The double lock- 
back knives with razor-sharp teeth. 


(Сіз, s 


COLEMAN WESTERN 
| 1800Pike Rd. 
Longmont, CO 80501 | 
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YOU MIGHT SAVE $2.00 TODAY BUYING AN 
OFF BRAND VALVE COVER GASKET... 
AT 3,500 MILES IT COULD COST YOU A BUNDLE! 
The money you might save buying anoff- — FEL-PRO BLUE STRIPE VALVE COVER GASKETS: 
brand gasket now, could cost you a bun- » Made from high-quality materials for a better seal 


dle in as little as 3,500 miles... . in lost oil 
and possible engine damage. Look forthe + Free of voids (holes) that allow oil leakage 
Blue Stripes on FEL-PRO Valve Cover — , Excellent flexibility, won't break in handling. 


Gaskets. Your assurance of superiority. 
Do the job right, do it once—buy where FEL-PRO quality sealing products are sold. 


“Get the complete story from the #1 gasket manufacturer 
FREE! on how the value of brand name gaskets benefits уои”. 
MAILTO: FEL-PRO INCORPORATED 
7450 N. McCormick Blvd., Box 1103, Dept. 


PS-987 Skokie, IL 60076 
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Tint camouflages the tiny telescopes. 


Are you a do-it-yourselfer? 
Or a builder? This is your op- 
portunity to start your own 
business! 

Become a distributor for 
Tri-Steel— America’s largest 


A steel frame home simply bolts together— 
much like a giant erector set 


manufacturer of strong, energy 
efficient (R-30), low mainten- 
ance steel frame homes. 

Investment opportunities 
start at only $2,950 and are 
backed by Tri-Steel’s training 
and support programs. 

For a FREE BROCHURE 
and more facts on how you can 
become an independent dis- 
tributor of steel frame homes, 
please call Tri-Steel today, toll 
free at: 


po 
or 1-800-433-5553 


TX 1-800-772-5909 


Changing the way America builds. 
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Seeing 
double 


A special-education teacher with very 
poor eyesight once identified her stu- 
dents by their sizes and clothes. But 
after she received an optical device 
called BITA (bi-level telemicroscopic 
apparatus), she was able to run her 
classroom without an aide. For the 
first time, she could see her students' 
faces. 

Brandon Edwards, a high-school 
teacher in Virginia Beach, Va., in- 
vented the BITA eyeglasses to improve 
his own impaired vision. He had suf- 
fered optical nerve damage at birth 
and wasn't able to meet Virginia's 
standards for a driver's license. “I 
hadn't planned to use the device for 
any purpose other than to drive 
safely" Edwards says. At age 30, he 
passed his driving test. "That was the 
day I turned 16," he jokes. 

The apparatus Edwards designed 
can help put other low-vision suffer- 
ers in the driver's seat. But the glasses 
may have additional uses. They're 
being tested for spotting and track- 
ing aircraft, and in rescue and 
surveillance. 

The barrels of the telescopes are 
threaded into the lenses of shaded 
spectacles. Positioned slightly above 
the wearer's sight line, the scopes pro- 
duce a magnified view set into the 
normal-sized image of the same ob- 
ject. The bi-level effect is known as 
Simul-vision. 

The small scopes come in different 
magnifications. A 3.3x scope, for ex- 
ample, brings 20/200 vision within the 
20/50 range acceptable for many state 
driver's licenses. 

Each scope weighs less than a paper 
clip and is inconspicuous. By compar- 
ison, the popular Feinbloom device has 
heavy two-inch fixed telescopes and 
microscopes on the front of eyeglass 
lenses. 

Miniaturization eliminates the 
depth-perception problems common in 
conventional devices, and leaves no 
large peripheral blind spots. And al- 
though BITA provides a dimmer pic- 
ture than larger devices, Edwards 
contends the light is sufficient for nor- 
mal use. 

Already, 60 people with problems 
caused by retinal or optical nerve dam- 
age wear the patented BITA vision 
system. It's made by Edwards Optical 
Corp., Box 3922, Virginia Beach, Va. 
23454. —Patricia Everett 


'* NRI Trains You At Home—As You Build Your Own IBM-Compatible Computer 


le 


. BET THE KNOW-HOW 
` TO SERVICE EVERY 
. COMPUTER ON THIS PAGE. 


eia pice ді i c emm PARET DARE O Or 
k Way - and Earn Good aa ee training is backed up by your personal 
Money Troubleshooting foo ne Appio logo are Registers NRI instructor and the NRI technical staff, 
T Any Brand of Computer дерді Mau салы p ready to answer your questions 
Z COPA Computer Corporation. о and help you when you | 
The biggest growth in jobs 1965 ATAT Technologies, inc. need it. You get it all with | 
De Pur i wees T NRI at-home training. 
according to Department ol 
Р Labor estimates will occur in 100-Page Free 
the computer service and repair Catalog Tells More 
business, where demand for я 
trained technicians will actually Send the postage-paid 

* double. reply card today for 

9 You can cash in оп NRIS big, 100 page, 
this opportunity—either color catalog en NRI d 

is Oppo y—eithei qas д 

as a full-time corporate electronics training, 
technician or an inde- which gives you all 
pendent service-person the facts about 
—once you've learned all NRI courses 
the basics of computers. in Micro- 
the NRI way. NRI's computers, 

» practical combination of Robotics, 
"reason-why" theory and Data Com- 
"hands-on" building skills x munications, 
starts you with the funda- TV/Audio/ 
mentals of electronics, then Video Servicing, 
guides you through advanced 2, and other growing 
electronic circuitry and on into ^ high-tech career fields. 
computer electronics. You also - If the reply card is missing, 

м learn to program in BASIC and machine | ~ write to the address below. 
language, the essential languages for 
troubleshooting and repair. 

Total Computer Systems I| 
Training, Only From NRI 
No computer stands alone. . .it's part of 

“ atotal system. To really service computers, It all adds up to confidence- 
you have to understand computer systems. | building, real-world experience 

3 And only NRI includes a powerful com- that includes training in program- 8% 
puter system as part of your training, ming, circuit design, and peripheral 
centered around the new fully IBM maintenance, You'll be learning about, 
compatible Sanyo 880 Series computer. working with, servicing, and trouble- 

You start with the step-by-step shooting an entire computer system— Your NRI total systems training includes: 
assembly of the new, highly rated fully | monitor, keyboard, computer, disk drive, * NRI Discovery Lab" to design and modify circuits « 

» IBM compatible Sanyo 880 Series com- power supply—to ensure that you have bel recens tape ОАЫ zar 
puter. You install and troubleshoot the all the essential skills you need to succeed probe for мені roe o keybo: morc 
"intelligent" keyboard. Then you assem- as a professional computer service newest бап) 5 Computer witt 
ble the power supply, install the disk technician. aes and хақ doule doni pesa 
drive, and add extra memory to give you ROM, 256K RAM • Bundled softw luding GW 

p | powerful 256K RAM system. Thenew Мо Experience Needed, manuale, schematics, and bile sized lessons. се 
880 computer has two operating speeds: NRI Builds It In 
" standard IBM speed of 4.77 MHz and a Are. 
remarkable turbo speed of 8 MHz, mak- This is the kind of practical, hands-on SCHOOLS 
4 ing it almost twice as fast as the IBM PC. experience that makes you uniquely McGraw-Hill Continuing Education Center 
Next, you'll interface the high-resolution prepared, with the skills and confidence 3939 Wisconsin Avenue, NW 
monitor and begin to use the valuable you need for success. You learn at your Washington, DC 20016 
software also included with your com- own convenience in your own home. 
k plete computer system. No classroom pressures, no night school, We'll Give You Tomorrow. 


Here's why more and more 
people are choosing the comfort, 
beauty, energy с 
savings and 
value of The 
Intelligent 
Window *— 
the one with 
Sungate® coated glass from PPG. 
It's the exclusive Sungate 
coating: it lets in the sun's light 
and heat, but reflects the heat 
from your 
furnace, and 
the other 
radiant heat 
in your 
home, back. 
into your 
rooms. 

You can 
get the full story on how Sungate 
coated glass works by filling out 
and returning this 
coupon. Or, to 
find out who in 
your area sells 
windows and 
doors with 
Sungate coated 
glass, just call 
1-800-2-GET-PPG. 


‘COATED GLASS: 


PPG INDUSTRIES, INC. 

SUNGATE MARKETING GROUP 5С-284 
PO. BOX 8727 

HARRISBURG, PA 17105 


| 

| 

| 

Please send me more information on how | 

windows with Sungate coated ваз from PPG | 
can add to the beauty, comfort and value of 

myhome. | 

| 

Name. | 

Address. | 

| 

| 

| 


City. 
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One-way armor is a three-layered 
material: steel armor outside, a honey- 
comb aramid-fiber material, and a fab- 


Hostile armed forces surround the 
United States embassy in a politically 
unstable nation, demanding the sur- 
render of all inside. But suddenly the 
embassy walls come alive. Bullets 
start peppering the hostile crowd out- 
side and lethal shards of steel explode 
outward from the bullets' exit holes. 
As the armed forces return fire, their 
attack is stymied by the embassy's 
armored walls. 

This illustrates just one of the uses 
for a new armor developed by Good- 
year Aerospace Corp., in Litchfield 
Park, Ariz., that allows bullets out but. 
not in. Guard posts, armored trucks, 
and safe havens would also be good 
candidates for the armor. 

Here's how the new three-layered 
armor works: An incoming armor- 
piercing bullet strikes the outer steel 
layer, and its penetrator tip is broken 


ric laminate-like fiberglass cloth inside. 
Shards of steel, lethal at 4—5 ft., fly out- 
ward as bullets leave the armor. 


off. “Without its tip, the bullet acts 
like a fragment," says Robert Brown, 
one of the inventors of the armor. “As 
the fragment proceeds through the 
middle honeycomb material it starts 
to rotate and yaw. Finally, the inside 
laminate absorbs the remaining en- 
ergy of the fragment and stops it." 
Conversely, the bullet shot from in- 
side remains stable because of its high 
velocity. 

Although one-way armor is three to 
four pounds per square foot lighter 
than standard armor, it requires nei- 
ther a frame nor a wall. Brown says 
it can stop .30-caliber balls, .30-caliber 
armor-piercing bullets, NATO rounds, 
M-16 bullets, and .45-caliber bullets 
at point-blank range. The armor 
could be used for larger threats, but. 
each layer would have to be thicker. 
—Naomi J. Freundlich 
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INDIVIDUALLY NUMBERED 
LIMITED EDITION 
As you'd expect of a true Limited Edi- 
tion, each Commemorative Buckle will 
be individually numbered as orders are 
received. (For collectors, lower numbers 
are considered more valuable, so early 
response is important!) To increase 
the potential collector value of your 
Buckle(s), the original dies will be de- 
stroyed at the end of the Centennial Year, so 
no additional Buckles will ever be made! 


ONCE-IN-A-LIFETIME 

NO-RISK OFFER 
Now, when our American traditions are 
being challenged as never before, it's 
more important than ever to display your 
patriotism proudly! But remember that 
this historic opportunity will be made 
only during our commemorative celebra 
tion year. So order this magnificent col; 
lector's item now with our money-back 
guarantee: If you're not 100% delighted, 
simply return it within 15 days and owe 
nothing! 


Join your fellow Americans in proudly saluting the 200th Anniversa 
our United States Constitution—the guarantee of our American freedom! 

To commemorate this historic occasion, we announce the United States 
Constitution Commemorative Buckle—a limited edition work of art that 
proclaims your pride in our country and all it stands for! 


Your Buckle will be hand-cast in solid old-world pewter, the traditional 
favorite of Colonial American metalsmiths. Then, it will be plated in solid 
brass for lasting beauty and hand-colored in lustrous epoxy! The result...a 
magnificently sculpted creation featuring... 


Display it on its free stand! 
When your Commemorative 
Buckle arrives, display it proudly 
or wear it on your belt for any 
occasion. What better way to say 


O Twin American Eagles symbolizing the America of yesterday and today. 
"I'm proud to be an American!” 


Û The Shield of Liberty bearing the 13 Stars and Stripes of the original 
13 colonies. 


ORDER BY PHONE 1 МАМ to 8 PMC Illinois resic 


2 - 
„Order your | AMERICAN COMMEMORATIVES, LTD. C My check/money order payable to American | 
limited edition | 1865 Miner Street Commemoratives, Ltd. for Sis | 
ч Des Plaines, IL 60057-0709 enclosed; OR | 
Commemor: | E] Please charge my О VISA О MasterCard 
s No | Y ES! Please send me the U.S. Constitution ! 
: | Commemorative Buckle(s) as indicated below | 
fo r | with your 15-day FREE trial privilege. I under- енгенін Expiration Date І 
۵ | stand if I am not fully satisfied, I may return month/year | 
Just | them for a full refund or credit. x | 
" TE ЧЕТ | 109 109/82 Signature | 
us $3.95 shipping, handlin; 
о der 2 in e ont | | Quantity Item Price | S&H NAME (Please print) | 
rder 2, Save 400. | " | 
A 1 Buckle $19.95 | $3.95 ADDRESS 
! 
Order 3, Save $10.00! | E Toe | TES = | 
The ideal gift for anyone who = = 
shares your pride in America! I [ec 3 Buckles | $49.85 | $495 URS E | 


1 Illinois residents will be charged applicable sales taxes. 
See order form for details. | e E E erm sc e n ا ده دو و‎ 


He designed it for 
trade shows after 
one of the biggest 
embarrassments 

in his career. 


By Joseph Sugarman 

Cliff is a friend of mine who attends 
trade shows and conventions. Опе day, in 
the middle of a large crowd, while he was 
searching for a paper, the entire contents 
of his briefcase spilled all over the conven- 
tion floor. “It was the most embarrassing 
moment of my business career," confided 
Cliff, “forat the same time, out fell my red 
underwear,” 

Determined not to let this happen 
again, Cliff decided to design a briefcase 
thathe could take to trade showsand that 
was actually designed for trade shows. “I 
was going to design a custom case 
regardless of the cost.” 

EXECUTIVE TORTURE 

Cliff designed a case with all Velcro 
fastenerssothere'snothing to snap or un- 
buckle. Healso designed it with the lightest 
yet strongest material he could find—420 
denier nylon—material that could with- 
stand torture and still look like new. 

Tocarry the case, he made two provisions. 
One is a handle on the top of the case and 
the other is a strap attached to the sides. 
Ifyou’ve ever wanted to use both hands to 
pickup a brochure ata booth or signa credit 
card voucher at an airport, the shoulder 
strap lets you carry the briefcase over your 
shoulder with both hands free yet the strap 
is short enough to hang along the side. 

The pockets were also designed very 
cleverly, First, Cliff designed a large 
brochure-sized pocket on the outside of the 
case. This way you can easily pick up 
brochures ata trade show, stuff them into 
the case’s pocket—all without opening the 
case. This also comesin handy at an airport 
to hold your tickets—things you want to 
reach for easily. 

TWO POCKETS 

On the other side of the case are two 
pockets for convention programs, glasses 
or letter-sized documents or brochures. 
And finally on the inside, there are two 
compartments for holding your larger 
papers and documents—and large enough 
to hold one of those new lap-top computers. 
The flap that covers the top of the case also 
hasagenerousamount of Velcro so that re- 
gardless of how much or how little youhave 


in the case you'll always be able to firmly 
close it and keep it closed. 

And that's another point. The case ex- 
pands up to4 inches tofitits contents. More 
importantly, italso collapses automatically 
soyour case never looks too big or too small 
for what you're carrying. And it’s excep- 
tionally light-weight—only 2 pounds 14 
ounces compared to the typical 6 pound 
briefcase. The case measures 12" x 17? 

Cliff carried his case with him to trade 
shows for months but he still wasn't 
satisfied. He refined it even further by put- 
ting a small Velcro tab on the outside 
pocket to give the case a better appearance 
while protecting the contents of the open 
flap and he installed a special inner com- 
partment to hold three pens, his business 
cardsand evenasmall calculator. Then he 
framed the entire case with rugged nylon 
piping—a great looking final touch. 

ONLY $3,589 

He finally had achieved perfection. Not 
only for his trade show activities but for his 
everyday travel and business use. And it 
only cost him $3,589. “I realize that's a 
ridiculous price to pay for a personal case 
but when I put my mind to something, I lose 
sight of the cost.” 

Cliffused his case for about 18 months 
before I met him. “А great looking case,” 
I commented. ‘‘Where did you get it?” 

Cliff told me the whole story. I was so 
impressed that I gave Cliff a royalty and 
sold the same case—not at the $3,589 that 
it cost Cliff but at only $69.95. I sold 
thousands. But I wasn’t satisfied. 


It was a real embarrassment for Cliff. 


Spending $3,589 for a 
briefcase was ridiculous. 
“lost sight of the costs.” 


Ifound that so many people were fall- 
ing in love with the concept that they 
wanted to use the case in place of their 
regular briefcase but found the4 inch width 
toolimiting. Many also wantedrealleather 
instead oftheartificialleatherIwasusing. 
So T've designed three versions. 

The first is the same one I’ve been of- 
fering for the past year that originally sold 
for $69.95 but I'm dropping the price to 
$49.95. Thesecondisthe version with some 
real leather in place of the artificial leather 
and an expanded 6 inch thickness for only 
$69.95 and the deluxe model is the full 
leather version for only $99.95—also with 
the expanded 6 inch thickness. Andall ver- 
sions now come ina beautiful gift box with 
a $200 price tag attached to the case. 

CLIFF REALLY HAPPY 

Order your JS&A Trade Show brief- 
case from me. Use it for a full month. If it 
doesn’t replace what you currently use or 
if you’re not completely satisfied, return 
the case and we'll send you a full refund. 
But I’mconvinced that you'll really love ће 
JS&A Trade Show briefcase for all your 
personal and business activities. 

Cliff is quite happy now. He’s making 
a pretty nice royalty on his case and he's 
really quite proud that he was the designer 
of what will become one of America’s best 
selling executive briefcases. It has even 
changed his lifestyle. He no longer wears 
red underwear. Order your case at no 
obligation today. 

Toorder, credit card holders call toll free 
and ask for product by number shown 
below or send a check plus $5 for delivery. 
Black case (6504СС2).......... 
Metallic Grey (6505CC2) . A 
Black 6” (6506CC2) ..... 
Metallic Grey 6" (6507CC2) . 
Black Leather 6” (6508CC2) 


(Write for quantity discounts.) 
rade Show case is a trademark of JS&A Group, Inc. 
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One JS&A Plaza, Northbrook, IL 60062 
CALL TOLL FREE 800 228-5000 


IL residents add 7% sales tax. ©JS&A Group, Inc.,1987 


Consumer Challenge TV 
show picks BluBlockerw 
sunglasses as target for 
investigative report and 
ends up with surprise. 


By Joseph Sugarman 

We were upset. Our advertisement for 
BluBlocker high resolution sunglasses was 
selected to be exposed by the new commer- 
cial TV production, Consumer Challenge. 

“Is this advertisement about a major new 
product breakthrough or a real rip off?" ask- 
ed the show's host, Jonathan Goldsmith. 
“We're going to find out.” 

If you've ever watched 60 Minutes or 
20/20 you could understand our fear. We 
were running the risk of Consumer 
Challenge taking a great product and ruin- 
ing it on the air. Sales could plummet and 
our product could be destroyed by some 
clever editor or a jealous producer. But we 
were totally wrong. 

TOTAL PRAISE 

By the end of the show, the entire staff 
praised the product in one of the best com- 
mercial endorsements any product could 
ever receive. Said one of the reporters, Don 
Hale, “We had a difficult time finding 
anybody who would even consider knocking 
the product. Everybody liked it. Our entire 
staff wears them now.” 

This praise is only the beginning of what 
has been an outpouring of endorsements for 
the product. During the show, the reporters 
interviewed Keith Hernandez, star first 
baseman of the New York Mets who 
reported that it was his favorite pair. 

"We interviewed movie stars, famous 
football players, baseball players and hun- 
dreds of customers. I have never found a 
product that had such universal appeal," 
said Kathy Graf, another reporter on the 
show. 

BluBlocker sunglasses are one of the best 
selling new concepts in sunglass technology. 
The lenses on BluBlockers filter out both 
blue and UV light to produce one of the 
most pleasing visual effects ever created for 
any pair of sunglasses. And for good reason. 

Ozone is slowly being depleted from our 
atmosphere by pollution. Without sufficient 
ozone to fully protect us, ultra violet or UV 
light is causing a dramatic increase in both 
skin cancer and eye diseases such as 
cataracts. “This is not a case of a small in- 
crease. It's very dramatic." stated one of 
the interviews. 


The sunglasses in question. 


“Is it a breakthrough or a rip off? We knew they were serious. 


Sunglasses are not the answer either. In 
fact, it was concluded that some sunglasses 
could be dangerous because they caused 
your pupils to open wider and allow more 
of the UV light to enter your eyes. 

FILTERS OUT BLUE 

BluBlockers not only block out the 
dangerous UV light from the atmosphere 
but filter out the blue light as well. Blue 
focuses slightly in front of the retina which 
is the focusing screen in your eye. By 
eliminating the blue, everything appears to 
be in sharper focus, clearer and creates 
almost an enhanced 3-dimensional ap- 
pearance. The results are impressive. 

You see better, clearer and with greater 
resolution. Tom Brakefield, a famous 
wildlife photographer was sitting on the 
front steps of his cabin when he noticed a 
mountain in the background that he hadn’t 
observed before. “Because of BluBlocker's 
high resolution, I've been able to see objects, 
I never even knew existed.” 

Dave Johnson, the number 2 ranked USA 
decathlon champion wears BluBlockers 
when he performs all 10 of his events in- 
cluding the high jump, the pole vault and 
the javelin throw. ““BluBlockers make me 
feel more relaxed and give me a definite 
edge over my competition. I actually ex- 
perience the optical perfection in the 
lenses? 

GREATEST ASSET 

The optical perfection is the greatest 
asset in BluBlocker sunglasses. Each lens 
is made of Malenium-99ru—one of the 
strongest yet finest lens materials possible 
for high resolution and clarity. Anybody can 
produce a lens that approaches the Blu- 
Blocker quality, but nobody takes the care 
that the BluBlocker organization takes in 
their lenses. 

JS&A offers three models of BluBlockers. 
One is an anodized high-tech aluminum pair 
with a flexible spring hinge. The second is 
a polarized version using the aluminum 
frame and hinge and the third is our preci- 
sion plastic pair without the spring hinge. 
All three models utilize the same quality, 
high resolution BluBlocker lenses and come 
complete with padded carrying case and a 


one year no-nonsense limited warranty. All 
three are designed to fit both men and 
women with almost any sized face and all 
models look identical. There is also a high 
quality clip-on model that fits over preserip- 
tion lenses. 

EXPERIENCE THE MIRACLE 

I urge you to order a pair during our 
80-day trial period. When you receive them 
see how light they are. Then experience the 
miracle of BluBlockers. Put them on. 
Everything will suddenly appear clearer, 
sharper and with an enhanced 3-dimensional 
look. You will notice a dramatic difference 
immediately—especially in sunlight. 

If, for any reason, you are not pleased in 
any way with your pair, no problem. I give 
you up to 30-days to return them in the 
reusable carton that comes with each pair 
for a prompt and courteous refund, 

If anything happens to your pair during 
the first year of use, return it to me for a 
prompt replacement. You won't find that 
type of warranty on any other pair of 
sunglasses. 

Obviously we are very proud of our 
achievement with the Consumer Challenge 
TV show. Whenever you can convey a very 
positive image of your product on a commer- 
cial TV production, it is very encouraging. 
If you have a chance, catch Consumer 
Challenge in your area. Check local time and 
listings. But don't let any more time go by 
before you buy your first pair of Blu- 
Blockers. Order a pair, at no obligation, 
today. 

To order, credit card holders call toll free and 
ask for product by number shown below or 
senda ehe plus $3 for delivery. 
Polarized Deluxe (0032CC2) .....$99.95 
Aluminum Deluxe (0029СС2).... 
Precision Plastic (0031CC2) ..... 39.95 
Clip-On Model (0028CC2) ....... 29.95 
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One JS&A Plaza, Northbrook, Illinois 60062 
CALL TOLL FREE 800 323-6400 


IL residents add 7% sales tax. ©JS&A Group, Inc,,1987 


Bubble 
Gums 


The nurse poured the Drano? into a 
small glass and started towards me 

as the dentist laughed. What happened 
was a nightmare l'Il never forget. 


By Joseph Sugarman 

It was a nightmare. The dentist was 
leaning over me, looking in my mouth. 
The nurse was right next to him and both 
started to laugh. 

The laughter became louder. The nurse 
was practically curled up on the floor with 
laughter and the dentist was laughing so 
loud that it made his instruments rattle. 
“Bring in the Drano® and the Fasteeth®,” 
laughed the dentist and the nurse left the 
room laughing as she went. 

"What's going on? I asked. “What’s so 
funny? Why the Drano® and Fasteeth®?”” 

“Your teeth," laughed the dentist, “аге 
perfect. It’s your gums that we have to 
remove.” And he again broke out in 
laughter. 

The nurse poured the Dranom into a 
small container and started to approach 
the dentist’s chair. I thought to myself, 
“Туе got to escape." But as I tried to get 
out of the chair I found myself tied in. I 
struggled. And as I woke up out of this 
horrible nightmare, I was in a cold sweat. 

APPOINTMENT THAT DAY 

That day I was indeed scheduled to visit 
my dentist. My gums were bad. And the 
realism of the dream made me wonder 
what I was going to find at the dentist. 

Gum disease has become almost a silent 
epidemic in our society. 75% of the adults 
in this country have gum disease and 
eventually end up losing perfectly good 
teeth. And although my teeth were 
healthy, my gums were not. Despite all 
that I did to make them healthy, nothing 
seemed to make a dramatic difference. 

As my dentist looked at my teeth, he 
started to laugh—just like in my dream. 
But to my surprise he added, “Соп- 
gratulations. Your gums are 100% bet- 
ter. What have you been doing?" 

NOT REALIZED 

I had been trying a new toothpaste but 
I һай not realized that it was that effec- 
tive in repairing my gums and making 
them healthier. The toothpaste was 
recommended to me by a friend who had 
the same problem I did and discovered 
this toothpaste. The principle was simple. 

The old fashioned, natural method for 
keeping your teeth clean and your gums 


“But why did the nurse 


healthy was to use baking soda and 
peroxide. It seems that our grandparents 
would mix baking soda and peroxide in 
a small dish and then brush. It tasted 
awful and it was inconvenient and messy. 
But it worked. 


Even though thousands of dentists 
recommend the use of baking soda and 
peroxide to their patients to treat gum 
disease, a tooth paste made of these 
substances was not possible. The reason 
is simple. 


Hydrogen peroxide and baking soda 
are very unstable when mixed together. 
They rapidly break down to produce 
water and oxygen. It's the oxygen that 
helps to kill the bacteria in gum disease. 
Moreover, baking Soda has an extremely 
salty taste. 


But two scientists came up with a new 
concept using this age-old natural remedy 
to create a convenient, good tasting 
toothpaste. Here's how it's done. 


The scientists developed two tooth- 
paste tubes. The first contains a stable gel 
of hydrogen peroxide and the second con- 
tains a good tasting baking soda paste. 

HOW IT WORKS 

You first squeeze out, on your brush, 
the peroxide gel just like you normally 
would apply toothpaste and then, from 
the other tube, you apply a stripe of the 
baking soda paste on top of the gel. Your 
brushing action combines the two sub- 
stances and releases millions of 
microscopic penetrating oxygen bubbles. 
And the paste and these oxygen bubbles 
clean your teeth and gums right down to 
the gumline and in between your teeth. 
But there's more. 


One of the other benefits I found was 
that it left my mouth, gums and teeth 
with a fresh, clean taste—much more 
refreshing than my regular toothpaste. 


To discover that my gums were now 
healthy and much better than they had 
been in the past was a thrill. But even 
more important I felt that I could provide 
an important benefit to consumers if I 
could make them aware of this product 
and provide a regular delivery system for 
the toothpaste. So here is what I've done. 


bring in the Drano* ?'" 


I will send you two sets of the special 
toothpaste which is called, Gumbidentrw. 
Use Gumbident for one month brushing 
in the morning and evening or as often 
as you wish. Experience the penetrating 
oxygen bubbles as they both clean your 
teeth and help destroy bacteria. If you are 
currently seeing your dentist, call him 
and tell him about this new toothpaste. 
Or schedule an appointment at the end 
of the month and see if he can tell the dif- 
ference in your dental health. In the 
meantime, watch how your gums, teeth 
and breath respond. 

DRAMATIC DIFFERENCE 

After the month is over, if you do not 
feel a dramatic difference, return just the 
unused set for a prompt and courteous re- 
fund of your entire purchase price. If you, 
however, notice a big difference, and 
want to continue receiving it each month, 
simply wait. Every two months we will 
automatically send you a two month's 
supply or two sets of Gumbident tooth- 
paste and automatically charge your 
credit card account. 


There's no reason for you to be a vic- 
tim of gum disease when you can do 
something positive about it right now. 
Even if you have healthy teeth, this old- 
fashioned, natural way of giving you 
white teeth and taking care of your gums 
deserves your serious consideration. 


Thank goodness my nightmare didn't 
come true. But as I was leaving my den- 
tist's office, I glanced into the washroom, 
and there was that bottle of Dranom I 
had dreamt about. I left quickly. Order 
a two-month supply of Gumbident at no 
obligation, today. 

To order, credit card holders call toll free and 
ask for product by number shown below or 
send a check plus $3.00 for delivery. 


Gumbident g sets) (3333CC2) ..$19.95 
Allow 45 days for delivery. 
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One JS&A Plaza, Northbrook, Illinois 60062 
CALL TOLL FREE 800 228-5000 


IL residents add 7% sales tax. ©JS&A Group, Inc.,1987 
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Can fish oil pills be dangerous? 


Here are some of the facts 
that may surprise you. 


By Joseph Sugarman 

It's a fad. And we believe that fish oil 
pills are good for you. But if our hunches 
are correct, a report that may be releas- 
ed next year could be a blockbuster. 

The report is top secret partly because 
it may damage the companies making fish 
oil pills. In addition, new ingredients, that 
can be added to the fish oil pills, will avoid 
many of the dangers outlined in the 
report. But first the report. 

The report claims that fish oil pills and 
the concept behind them is sound. Fish 
oil pills, with a blood-cholesterol-reducing 
diet, may help reduce the cholesterol level 
in your blood thereby reducing your risk 
of a heart attack. But the report also goes 
on to claim that the purity of the fish oil 
pili is critical to have any benefit at all. 

n fact, the pills could actually be harm- 
ing you. Here's why. 
MUST BE PURE 

Fish oil must be biochemically and 
physically pure to be effective. So sen- 
sitive is their molecular structure that 
contamination from even small amounts 
of oxygen or light could render the pills 
worthless and even dangerous. Today’s 
fish oil pills are encapsulated in clear con- 
tainers which makes them subject to cer- 
tain light levels. And many are not as 
pure as they should be to ensure that they 
are providing maximum benefits. 

If oxygen enters the fish oil, the oil 
becomes rancid and changes. But even if 
the fish oil enters the body in a pure state, 
there is a chance that it will eventually 
become rancid due to the body's chemical 
reactions. And the by-products of these 
reactions may attack the most sensitive 
membranes in your body—among them 
the brain. 

Some of these revelations are already 
known and some are just starting to 
emerge. But none of the other companies 
making fish oil pills that we are aware of 
have done anything about it yet. The ma- 
jor pharmaceutical companies may be 
months away from making any changes. 

JS&A was tipped off on the report from 
a company that has already done 
something about the new fish oil pill 
research. The company has created a fish 


The report will be a blockbuster. 


oil pill that is far superior, far better and 
far more advanced than any other pill on 
the market. 


Called Pristiniumm, the new fish oil 
pill contains some of the latest advances 
in fish oil pill technology. They include: 


Vitamin E: Most fish oils contain a trace 
of vitamin E to help prevent the oil from 
oxidation within the capsule. But 
research shows that often oxidation takes 
place in the actual cell structures in the 
body and lack of vitamin E will result in 
the oils turning rancid right in the cell. 
Pristinium contains enough vitamin E to 
balance the effects in both the pill and 
your body. 

Beta Carotene: This natural form of 
nutrition turns to vitamin A in your body 
when your body needs it. You need 
vitamin A as another anti-oxidant to pro- 
tect the overall cell structure in your en- 
tire body. 

Selenium: This micro nutrient helps ac- 
tivate the natural anti-oxidant enzymes 
in your body that also helps prevent the 
fish oil material from oxidizing and turn- 
ing rancid. 

Virgin Olive Oil: Our body has both good 
and bad cholesterol. Fish oil lowers the 
good along with the bad. Olive oil, 
however, lowers only the bad and helps 
to maintain the good cholesterol. Because 
the olive oil in Pristinium is natural and 
not refined you also get the benefits of 
its natural anti-oxidant and chlorophyll 
properties. The olive oil helps the gall 
bladder secrete bile which helps digest 
the fish oil. 


Garlic: This substance has shown that it 
lowers serum cholesterol and blood 
pressure. Pristinium contains a special 
garlic which has been deodorized. 


Opaque Capsule: The Pristinium cap- 
sule is opaque to prevent light from 
damaging the fish oil. This is a major fac- 
tor over looked by many of the other 
pharmaceutical companies. 

The fish oil used in Pristinium is obtain- 
ed from the pristine arctic waters—free 
of the contamination found near the in- 
dustrialized nations of the world. It is 


then proc ly and packed 
in nitrogen 


gen is absent during transport. 


And finally, each and every batch is 
carefully analyzed using a gas 
chromatograph which will detect the 
most minute trace of any contamination. 
In short, each pill you take is without 
question, the purest, oxygen free and 
most carefully analyzed and formulated 
pill you can take without exception. 

PARTICULARLY NICE 

Pristinium is more expensive than con- 
ventional fish oil pills. You'd expect that 
with all its extra ingredients and purity. 
But what is particularly nice about the 
product is the way it is delivered to you. 

It is important that the fish oil pills, re- 
main fresh. Often fish oil pills, after go- 
ing through normal channels of distribu- 
tion, get to your drugstores and into your 
hands after extended periods of time. 
Pristinium is manufactured and 240 pills 
are automatically delivered fresh to your 
door every two months. You take just two 
small pills in the morning and two at 
night. 

I urge you to order Pristinium. I can 
personally assure you that Pristinium is 
one of the finest formulations based on 
the latest research and using the purest 
fish oil you could possibly buy. And if for 
any reason you are ever dissatisfied, I in- 
sist that you receive a prompt and 
courteous refund. 

Discover the benefits of fish oil pills but 
more importantly, discover the finest pill 
made. Order your initial order of 
Pristinium at no obligation, today. 

To order, credit card holders call toll free and 


ask for product by number shown below or 
send a check plus $3.00 for delivery. 


Pristinium (2 Months) (0090CC) .$29.95 
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It takes a new kind of mechanic to 
work on the computer controlled 
cars of the 80's. 

Now you can learn at home in your spare time 
using the exclusive OTC Monitor 2000 to 
perform 54 different diagnostic tests on today’s 
computer-controlled automotive systems. 

As today's cars get more and more 
complex, you need to know how to use 
today's more sophisticated diagnostic 
servicing equipment. And NRI keeps right up 
with the need—now offering the OTC 
Monitor 2000 Electronic Diagnostic Tester as 
part of your training. You learn to repair cars 
the right way, from basic mechanical work to 
advanced troubleshooting using state-of-the- 
art on-board automotive computers. 


Send for Free Catalog 

Now is the time to act. Send the coupon to 
us today. You'll receive our catalog free. It's 
filled with all the facts you want to know 
about our training methods, with full details 
on every piece of equipment you'll use and 
keep as part of your hands-on training. 
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McGraw-Hill Continuing Education Center 
T > wisconsin Avenue, Washington, DC 20016 


І We'll give you tomorrow. 
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Recycled waste water: 
Denver's scheme 


OR DISPOSAL DISINFECTION 


CARBO OZONE Eri 
ADSORPTION GENERATION STATION 


A tall, cool glass of waste water. It 
makes you stop and think. The idea 
of converting waste water to drinking 
water isn’t new. But the start-up in 
1985 of Denver’s one-million-gallon- 
per-day (mgd) Potable Water Reuse 
Demonstration Plant is the most ad- 
vanced project of its kind to date. 

The project, which began with an 
initial study in 1968 and progressed 
to a pilot plant in 1970, aims to dem- 
onstrate the feasibility of producing 
high-quality water from treated sew- 
age effluent. It will also provide data 
for a potential 100-mgd full-scale plant 
that could provide 15 percent of Den- 
ver's water needs. The $30 million 
project was funded by the Denver 
Water Department and the U.S. En- 
vironmental Protection Agency. So far, 
says William Lauer, the plant's proj- 
ect manager, the preliminary results 
are encouraging. 

The water-purification process in- 
volves 12 major treatment steps, 
shown in the drawing. The first step, 
lime clarification, mixes treated waste 
water with lime and other coagulants 
to settle out heavy particles. Lower- 
ing the pH also cleanses the water of 
various pollutants. Re-carbonation 
then restores the neutral pH level. 

In the filtration step, the water 
flows through a series of coal and sand 
layers varying from coarse to fine. The 
cloudiness of the water disappears 
as smaller particles are gradually 
removed. 

Ammonia is removed by passing the 
liquid through a granular filter ma- 
terial, clinoptilolite, which exchanges 
ammonium ions for sodium ions. Car- 
bon adsorption removes any remain- 


DRAWING BY CHARLES BERGER 


ing dissolved organic materials from 
the water. 

Next, ozone is injected. Ozone gas 
is a strong disinfectant that kills ad- 
ditional viruses and bacteria. Reverse 
osmosis then removes salt and any 
remaining minerals, bacteria, and 
viruses. 

The final steps in the process in- 
volve air stripping—which removes 
carbon dioxide and volatile organic 
carbon compounds—and chlorine di- 
oxide disinfection. The end product is 
of “equal or better quality than water 
produced by standard treatment," of- 
ficials involved in the project say. 

Eighty percent of Denver's water 
supply now comes from the South 
Platte River and stored mountain 
snowmelt. The treatment of fresh 
mountain water costs 30 cents per 
1,000 gallons. By contrast, the Den- 
ver test plant's waste-water treatment 
costs $2.50 per 1,000 gallons. How low 
the project can bring the treatment 
price will be determined within the 
next three to four years. 

The Denver water-recycling project 
results could have broad implications 
for countless cities in the United 
States and abroad. As the world pop- 
ulation and the demand for water rise, 
industrial pollution increases as well, 
while the amount of fresh drinking 
water dwindles. So far, scientists from 
more than 30 countries have visited 
what the project's leaders call “the 
most complex treatment plant in the 
world." By the end of 1990, the 
Denver Water Department and scien- 
tists around the world should know 
whether the project is entirely success- 
ful.—Raymond A. Marcus 


» CIE MAKES THE WORLD 


can even earn your Associate in 
Applied Science Degree in Elec- 
tronics Engineering Technology. Of 
Course, you set your own pace, and, 
if you ever have questions or 
problems, our instructors are only 

a toll-free phone call away. 


"Ге first step 

is yours. 

To find out more, mail in the 
coupon below. Or, if you prefer, 
call toll-free 1-800-321-2155 
(in Ohio, 1-800-523-9109). 
Well send you a copy of CIE's 
school catalog and a complete 
package of enrollment information. 
For your convenience, well try to 
have a representative contact you 
to answer your questions. 


* OF ELECTRONICS YOURS. 


"Today's world is the world of elec- 
tronics. But to be a part of it, you 
need the right kind of training, the 
kind you get from CIE, the kind that 
can take you to a fast growing career 
in business, medicine, science, 

; government, aerospace, 

) communications, and more. 


m" NE 
training. 


You learn best from a specialist, 
and that's CIE. We're the leader 
in teaching electronics through 
independent study, we teach only 
electronics and we've been doing 
~  itforover 50 years. You can put 
that experience to work for you 
| just like more than 25,000 CIE 
students are currently doing 
„ all around the world. 


actical 
training. 
You learn best with practical training, 
so СІЕѕ Auto-Programmed? lessons 
are designed to take you step-by-step, 
principle-by-principle. You also get 


valuable hands-on experience at every 


i stage with sophisticated electronics 
tools CIE-designed for teaching. Our 


4K RAM Microprocessor Training 
Laboratory, for example, trains you to 
work with a broad range of com- 
puters in a way that working with a 
single, stock computer simply cant. 


rsonalized 

training. 
You learn best with flexible 
training, so we let you choose from 
a broad range of courses. You start 
with what you know, a little or a 
lot, and you go wherever you want, 
as far as you want. With CIE, you 


СІ 


Cleveland Institute of Electronics 
1776 East 17th St., Cleveland, Ohio 44114 


| YES! I wantto get started. Send me my CIE school catalog including details about 
the Associate Degree Program. I am most interested in: 
| О computer repair O television/high fidelity service 
O telecommunications C medical electronics 
| О robotics/automation C broadcast engineering 
[ 


Г other. 
Print Name 
Address Apt. 
City State Zip. 
Age Area Code/Phone No. 
es ER C Benefits MAIL TODAY! 


Car-care quiz 


Auto whiz Steve Mercaldo challenges your diagnostic skills 
with questions on vehicle emissions, ignition, and fuel 
systems. Solutions are at the end of the article. 


By STEVE MERCALDO 
Drawings by Russell von Sauers 


Problems 


1 Valve-cover clatter 


The noise from the small-block V8 in 
your Chevrolet Z28 Camaro is erratic. 
In fact, there are times when it stops 
completely. And then, without warn- 
ing, noisy gremlins are back, playing 
kick-the-can under the left-side valve 
cover. 

It sounds to you as if a rocker arm 
has worked its way loose or a hydrau- 
lic lifter is starving for oil. On Satur- 
day, bright and early, you pull the 
valve cover off. But instead of the ex- 
pensive valve-train disaster you're ex- 
pecting, you find a small, slightly 
mangled metal box lying between two 


rocker arms. A close inspection of the 
valve cover shows that the crumpled 
box broke away from an obvious spot 
under the positive-crankcase-ventila- 
tion (PCV) valve. A quick check of the 
valve-train reveals it’s none the worse 
for the errant metal box. 

Anxious to get the engine back to- 
gether for a vacation trip, you toss the 
box into the trash, glue a new gasket 
onto the cover, and bolt the assembly 
in place. A quick road test reveals that 
the noisy gremlins have been properly 
exorcised. 

The engine runs perfectly—for 
about three weeks. While cruising 
home from work, you hear the tapping 
return. But this time it’s synchronized 
with engine revolutions and is com- 
ing from the valve covers on both 
banks of cylinders. In addition, the 
oil-pressure warning light has begun 
to flicker whenever you make a turn. 
Could the engine be low on oil? You 
pull into the next service station. A 


PCV VALVE 


PCV OIL BAFFLE 
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CYLINDER HEAD 


trace of oil wets just the tip of the dip- 
stick. Your engine is down two quarts! 

After you add oil and start the en- 
gine, the tapping noise gradually dis- 
appears. But as you walk around the 
rear of the car to toss away the empty 
oil containers, you see a dishearten- 
ing sight. Blue smoke is puffing out 
the tailpipe. This grows into a blue 
cloud, confirming that the engine is 
burning oil in the combustion cham- 
ber. It’s obvious to you—and the sta- 
tion's other customers—that you have 
a serious problem. 

When you check your service re- 
cords, you discover that the oil and fil- 
ter were changed only 500 miles ago. 
The engine normally consumes one 
quart between oil-change intervals 
of about 4,000 miles. This sudden ex- 
cessive consumption doesn't fit that 
pattern. 

Is there an external leak? To find 
out, you spread clean newspaper on 
the garage floor under the engine. In 
the morning there’s no trace of oil on 
the paper. What causes the excessive 
oil burning? Bad news comes when the 
spark plugs are removed for a com- 
pression test. All of the plug electrodes 
show signs of heavy oil fouling. The 
good—but slightly puzzling—news is 
that compression readings for all cyl- 
inders are well within the allowable 
range in the shop repair manual. But 
to be sure the piston rings are sound, 
you pump a few squirts of oil into each 
cylinder and do another compression 
test. The readings remain virtually 
unchanged. (If the rings were worn, 
the readings would have been slightly 
higher.) 

At the top of the repair-manual list 
for excessive oil consumption are ex- 
ternal leaks, worn or damaged piston 
rings, and tired valve-stem oil seals. 
The top two possibilities have already 
been eliminated by the procedures and 
tests you’ve already completed. Given 
the 55,000 miles on the odometer, it 
seems possible that the stem seals are 
at fault. The repair manual provides 
a procedure that allows seal replace- 

Continued 
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hat makes 80 
of America's top 
antifreeze brands 
good: 


PREMIUM-QUALITY ANTI-FREEZE FORMULA 


Over eighty of America's finest brands contain the ALUGARD' Premium- 
Quality Anti-Freeze Formula, approved by all four U.S. carmakers. When 
you see ALUGARD' on the label, you know there's no better antifreeze at 
any price. Doesn't the car you love deserve Anti-Freeze with ALUGARD' ? 


Available at your local retailer now. 


©1987, BASF Corporation 


Car-care quiz Continued 


ment without pulling the heads. You 
decide it's time to pull the valve cov- 
ers and get dirty. 

You begin by installing a remote 
starting device and cranking the en- 
gine until the number-one cylinder is 
at top dead center (TDC). After remov- 
ing the valve covers, rocker arms, push 
rods, and spark plugs, you pump 20 
psi of shop air into cylinder number 
one's spark-plug hole. The air pressure 
will hold the valves in place after the 
valve springs are collapsed and the 
keepers are removed. 

You remove the springs and peel and 
replace the seals. Next, you rotate 
each cylinder's piston to TDC, then re- 
peat the procedure. It is a simple, but 
time-consuming job. Finally, all of the 
seals have been replaced. You note 
that none of the seals seemed dam- 
aged or excessively worn. 

A minute into the test drive, it's ob- 
vious that the effort was fruitless. In 
fact, the blue cloud glued to the rear 
bumper is so noticeable you start to 
worry about being pulled over as a 
traffic hazard. 

What's wrong? 


2 Nervous shudder 


Jim describes his short-bed pickup's 
problem as a nervous shudder. And 
cold or warm, the glitch is the same. 
A short blast in the truck confirms 
the description. Under load, the en- 
gine misfires and idles roughly. 

Jim likes to tinker under the hood. 
Perhaps he knocked a wire off an en- 
gine sensor or popped a plug wire off. 
With the repair manual in hand, you 
check the firing order against the pick- 
up's plug-wire connections. An eyeball 
and quick tug on the connections for 
oxygen sensor, throttle-position sensor, 
barometric-pressure sensor, and other 
computer terminals reveals tight, 
clean contacts. 

The engine hasn't been tuned in a 
year. It seems logical to start with a 
tuneup. The first step is to check the 
condition of the V-belts. Battery posts 
and cables are given a thorough clean- 
ing. When checked with a voltmeter, 
battery voltage is 10.2 with the en- 
gine cranking. The healthy reading in- 
dicates that the battery, starter, and 
starter circuits are good. 

When the spark plugs are removed, 
you notice that plugs from cylinders 
three and five are wet with fuel. A 
compression test on each cylinder re- 
veals no additional clues. Each of the 
cylinders checked puffs above the min- 
imum 100 psi in the spec manual. 

In addition to the new set of plugs, 
plug cables, distributor rotor, PCV 
valve, and all of the fuel and emission 
filters are replaced. When checked, 
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the ignition base timing is normal 
and curb idle is set to specification. 

After a final under-hood inspection, 
two tired mechanics climb into the cab 
for a test cruise. After the first stum- 
bling mile, Jim's face is lined with the 
unrewarded fatigue of several hours 
of hard work. Even with the expen- 
sive new parts, the shudders are ob- 
vious. It's late, but Jim gives you a 
"What's next?" look. 

You know that when an engine 
misses, it's best to perform a cylinder- 
balance test to isolate the bad cylin- 
der (or cylinders). You hook a tacho- 
meter to the coil of the idling engine. 
Then using plug-wire-removal pliers, 
you pull the spark-plug lead off cylin- 
der number one. (To avoid serious 
damage to some electronic ignitions, 
the engine must be stopped and the 


DISTRIBUTOR CAP 


CYLINDER 
THREE 


CYLINDER FIVE 


CARBON PATH 


disconnected plug wire grounded be- 
fore the engine is restarted.) Immedi- 
ately, the tach indicates a 60 rpm drop 
in idle speed. The same test is re- 
peated on cylinder number two. And 
again, there's a 60-rpm idle drop. You 
move on to cylinder number three. 
Strangely, when cylinder three's plug 
wire is pulled, the tach shows a 40 
rpm increase. As with cylinders one 
and two, removing cylinder four's plug 
wire results in a 60 rpm drop in idle 
speed. But as with cylinder three, kill- 
ing cylinder number five causes an in- 
appropriate increase in engine rpm. 
When the plug wire to cylinder num- 
ber six is removed, theres a normal 
60-rpm drop in idle. 

Even though the compression test 
indicated six strong cylinders, perhaps 
a valve is getting hung open or isn't 
opening properly. One or more of the 
lifters might be bad. You do a visual 
inspection by removing the valve cover. 
After the engine is fired up, all of the 
valve-train parts move up and down 
equally. A quick check of valve lash 


indicates proper adjustment. You're 
stumped. 


3 Black smoke 


Black smoke puffed out the tailpipe 
as your wife backed the car down the 
driveway. The car bucked gently and 
then stalled as it reached the street. 
This tends to confirm your wife's ear- 
lier complaints about poor drivability. 
Until recently, the vehicle was getting 
over 22 mpg around town. The latest 
fuel-economy calculation puts the 
mileage closer to 12 mpg. 

According to your high-school shop 
teacher, blue tailpipe smoke is an in- 
dication of oil burning in the combus- 
tion chamber, and black smoke indi- 
ates too much fuel in the air-fuel in- 
take charge. You also remember the 
teacher's advice about good trouble- 
shooting starting with a thorough 
under-hood inspection with the engine 
cold. 

The first stop under the hood is the 
air-cleaner assembly. You eyeball the 
filter and air-cleaner snorkel, looking 
for clogs. The filter is clean, and the 
snorkel is unobstructed. Although the 
carburetor's exterior is dirty, there are 
no signs of fuel leakage. 

Next, you move the throttle linkage 
through about half its normal travel. 
With your other hand, you push the 
choke plate through its full range. The 
choke moves without binding or stick- 
ing and pops shut with a loud click 
when released. 

Now it's time to catch the choke's 
act during engine warm-up. As the en- 
gine fires up, the choke cracks open 
slightly. After about three minutes of 
fast idle, the choke plate flips to a ver- 
tical (wide-open) position, and the en- 
gine returns to the specified idle speed. 

The engine-compartment decal spec- 
ifies a curb-idle speed of 750 rpm. A 
tachometer attached to the coil reports 
600 rpm at idle. You twist the curb- 
idle throttle screw to bring the idle 
revs up to spec. Oddly, when you at- 
tempt to adjust the idle-mixture screw 
according to the repair-manual in- 
structions, the engine does not respond 
properly. Engine speed is supposed to 
drop as the mixture screw is cranked 
clockwise. That's not the case. In fact, 
gently twisting the screwdriver until 
the mixture screw bottoms in the car- 
buretor has absolutely no effect on the 
engine's idle speed. 

You ask yourself several basic trou- 
ble-shooting questions. Is dirt clogging 
the jets and passages inside the car- 
buretor? Are extra fuel vapors being 
drawn from a faulty charcoal filter in 
the emission system's vapor-recovery 
reservoir? 

Continued 
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Save Gas, Save Engine with ‘POLY’ 


The following introduces one of 
the most fully tested and creden- 
tialed gas saving, friction reduc- 
ing engine treatments evertoreach 
the market! 

WHAT IS POLY? “Poly” is short for 
polytetrafluoroethylene (TFE). It is the 
slipperiest substance known to man 
(1981 Guiness Book of World Re- 
cords, p. 188). The PetroLon Corpo- 
ration, makers of Slick 50, has inven- 
ted a way to permanently bind this 
slippery chemical to your engine with 
one treatment, All you do is add one 
quart of Slick 50 to your oil during oil 
and filter change. By reducing engine 
friction, Slick 50 increases gas mileage 
and horsepower and reduces engine 
operating temperature thus causing 
your oil and engine to last longer. Just 
as important, it reduces metal wear, 
defraying costly overhauls. 

HOW DO І KNOW THIS ISN'T A 
FRAUD? Slick 50 has some very im- 
pressive credentials. The “Consumers 
Digest” magazine (March/April 1982, 
p.35) states “Slick 50 does reduce en- 
gine heat and ordinary wear, and our in- 
formal tests indicate that it will im- 
prove gas mileage by about two or 
three miles per gallon.... Slick 50 
does exactly what Petrolon claims it 
does.” Researchers at a nationally 
respected research laboratory. after 
applying a powerful ultrasonic clean- 
ing process toa Slick 50 treated engine 
part, were surprised at its permanence. 
They stated, “We actually expected the 
PetroLon Slick 50 TFE Resin coating 
to also be removed, but later found it 
was still there.” 

The Federal Aviation Adminis- 
tration has fully accepted a similar 
product- Slick 50 Aircraft Treatment 
(F.A.R. *33.49). An FAA test simulating 
1400 hours of engine use (equivalent 
to about 70,000 miles on a car) showed 
almost zero engine wear! 

"Dune Buggies and Hot VW's" 
magazine, April 1983, p. 70-71, records 
the results of their one year testing of 
Slick 50. "We can indeed say scientifi- 
cally that Slick 50 does work and that 
it does reduce engine wear !. ... forthe 
price of one treatment when compared 
to engine rebuild, we feel you'd be 
money ahead using Slick 50." 

A test done at the San Diego State 
University revealed that, “Slick 50 does 
increase horsepower and decreases 
fuel consumption in tests done at the 
university." The Space Shuttle Colum- 
bia uses the chemical "poly" in its 
£ears and bearings because it is the 
only chemical lubricant which can 
withstand the heat and corrosive ele- 
ments of space. 

Perhaps the most dramatic of all isa 
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torture-test overseen by the Automo- 
tive Services Council for Pennsyl- 
vaniaand shown on television station 
WIVE. Three cars with between 75,000 
and 129,000 miles on them were treated 
with Slick 50. Six months later the oil 
was drained from each vehicle and the 
cars were driven without the oil plugs 
for about a half hour. The water tem- 
perature never rose and the engines 
sustained no apparent damage. There 
are many more tests available. If you 
are still skeptical, send $2.00 to defray 
printing and postage costs and we will 
send ycu additional. more detailed, 
test information, etc. 

HOW DO YOU TREAT AN EN- 
GINE? Very simply.Just before oil and 
filter change, add engine flush (sent 
free with each order) to clean out your 
engine. Let your engine idle for 5 min- 
utes. Then drain your oil, change filter 
and add the proper amount of oil less 
one quart. Add one quart Slick 50, 
drive for30 minutes, and leave it in the 
crankcase for 3,000 miles. As the engine 
operates, the oil carries the “poly” be- 
tween the parts where it is burnished 
into the pores of the metal. Once impreg- 
nated it is permanent. so you do it 
only once, not each time you change 
oil. One quart of Slick 50 will treat all 
standard 4, 6 and 8 cylinder gasoline 
and diesel engines. 

WILL IT WORK WITH MOST OIL? 
Yes, Slick 50 will work with all petro- 
leum based oils and all synthetics com- 
patable with petroleum based oils. 

WHAT ARE THE BENEFITS OF 
SLICK 50? Your actual benefits in 
percentages may vary, depending on 
the kind of driving you do, vehicle 
condition, etc. By reducing friction. 


Slick 50 does all of the following: it 
increases gas mileage. lt increases 
horsepower -- small economy cars 
and large RV's really need this. It 
makes for easier starting (important 
in cold weather). It reduces operat- 
ing temperatures. thus increasing 
the lubrication and life of your oil and 
your engine. Since lubricating lead is 
being removed from gas and unleaded 
gas is poor in lubricating qualities, the 
extra lubrication of Slick 50 on 
valve stems and guides is very valu- 
able. Last. but not least. the drastic 
reduction in engine wear defrays or 
eliminates costly overhauls which 
can save you over $1,000. Slick 50 
eliminates the “lubrication starva- 
tion” that all cars experience when 
first started before the oil has a chance 
to circulate. Up to 90% of the wear on a 
car can be caused by this lubrication 
starvation. You receive all of these 
benefits forless than the cost of two 
tanks of gas ($39.95). 

WILL SLICK 50 HARM MY EN- 
GINE OR AFFECT MY WARRANTY? 
No! Slick 50 is suspended in an excel- 
lent grade of petroleum oil which meets 
or exceeds every manufacturers en- 
gine warranty requirements. In addi- 
tion, this oil carries an API (American 
Petroleum Institute) service classifi- 
cation SF-CC-CD. 

DEALERSHIPS ARE AVAILABLE. 

OTHER SLICK 50 PRODUCTS 
available are Gear Treatment (manual 
transmission, etc.), 2-Cycle Engine 
Treatment, Grease, Ultra 9 Oil, Fuel 
Conditioner, and Fabric Protector. Free 
information is sent upon request. 

EASY TOLL FREE NUMBER. Since 
Slick 50 is “too too Slick” for engine 
friction, our toll free number is 1-800- 
22-SLICK (that is, 1-800-227-5425). 

Free engine flush sent with each 
order. Free shipping with orders 
of 2 or mor 

For purchase or further informa- 
tion call toll free 1-800-22-SLICK, 
(in Colorado, call 1-303-772-4797) 
or send to: FORT MORGAN SLICK 
50, 407 Del Rio Road, Berthoud, 
Colorado 80513. 


О t enclose $39.954-$4.00 shipping & hand. 
Û 1 want 2 or more (free shipping & hand.) 


O Check П cop. Û visa/MC 
Саға” Exp. 
Name 
Address. — 

(Give street address for UPS. delivery) 
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State zip s 


Car-care quiz continued 


THROTTLE 
VALVE 


You decide to check out the second 
possibility first. But removing the vac- 
uum hoses from the charcoal canister 
has no effect on the engine-idle prob- 
lem, and the tailpipe still emits black 
clouds. It’s obvious that this obsti- 
nate gremlin is deep in the carb. 

An exchange carburetor is $175. A 
rebuild kit is $21. The choice is obvi- 
ous. Besides, you’ve always wondered 
what the inside of a carburetor looks 
like. But first you have to remove the 
carburetor. A masking-tape label is at- 
tached to each hose, wire, and throt- 
tle link before it’s removed. (Some 
people take several photos of the com- 
ponents to ensure they go back to- 
gether easily.) The carburetor is then 
unbolted from the intake manifold and 
removed to the workbench for a thor- 
ough inspection. 

After the fuel has been completely 
drained from the float bowl, the air- 
horn cover is removed. You notice that 
the bottom of the bowl is covered with 
what appears to be fine silt. Perhaps 
this is another clue to your problem. 

When you remove the float-hinge 
pin and pull the float free from the 
carburetor, you notice that a tiny cor- 
ner of the heavy closed-cell float has 
broken away and is sitting in the silt. 
You pinch the crumbling corner in 
your fingers. It disintegrates, and you 
brush the crumbs into the trash. You 
place the float under a heat lamp to 
dry out while proceeding with the rest. 
of the rebuild. 

The remainder of the carb tuneup 
goes without a hitch. You clean the 
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MAIN DISCHARGE TUBE 


FLOAT BOWL 


IDLE-MIXTURE SCREW 


small parts and install new gaskets, 
along with a fresh accelerator pump, 
needle, and seat. You reposition the 
float in the bowl and set it to the cor- 
rect height with a scale. 

Then you install the carburetor, 
using the masking-tape labels and 
snapshots as references. The engine 
cranks to life after the fuel pump fills 
the bowl with fresh gas. But when you 
attempt to set the idle-mixture screw 
to the repair-manual specification, the 
adjustment makes no difference to the 
engine speed, and thick black smoke 
continues to snake out the tailpipe. 

Why is the carburetor still dump- 
ing in too much fuel? 


Solutions 


4 The PCV valve is sucking oil out of 
the left-side valve cover and into the 
intake manifold. The oil then mixes 
with the intake charge and is distri- 
buted to all of the cylinders. 

This wouldn't be happening if you 
hadn't simply discarded the box- 
shaped PCV baffle. Replacing the old 
valve cover with a unit that has a 
built-in baffle should cure your oil- 
consumption woes. 

Briefly, the purpose of the PCV valve 
is to draw blowby gas (gases that es- 
cape past the piston rings and into the 
crankcase) into the intake manifold, 


and eventually into the engine's com- 
bustion chambers. This limits the 
amount of harmful emissions and re- 
duces crankcase sludge buildup. 


2 There is a carbon track between 
distributor-cap towers three and five. 
The power-balance test provided the 
most obvious clue. When the plug 
wire was pulled off cylinder number 
three, engine speed increased. Engine 
speed should naturally decrease when 
a working cylinder is deactivated. On 
a dead cylinder, removing the plug 
wire should elicit absolutely no change 
in engine rpm or smoothness. The rpm 
increase indicated an increase in en- 
gine power with five plugs connected 
and a loss in power with all six plug 
wires in place. 

The carbon track between the dis- 
tributor towers provided an alternate 
path for the high voltage. The coil's 
spark should travel to the plug tower 
the rotor points toward. Instead, the 
spark takes the easier alternative path 
to the adjacent cylinder under less 
combustion pressure. When the plug 
is pulled from one of the rogue cylin- 
ders, the spark takes its normal path 
and engine rpm increases. The firing 
order of this six-cylinder engine is 
1-5-3-6-2-4. The odd power-balance in- 
dications point to cylinders five and 
three. Replace the distributor cap and 
clean or replace the number five and 
three plugs. Note: When checking en- 
gine misfire, always take a peek at 
the distributor cap. 


3 The obvious problem is a satu- 
rated closed-cell float in the float bowl. 
The strongest clue was the small piece 
of float in the bottom of the bowl. 
Apparently, the float was no longer 
buoyant because it had absorbed gas- 
oline through the small opening left 
by the dislodged corner. Always check 
the exterior condition of the float dur- 
ing a carburetor rebuild. But even if 
a float appears normal, its weight 
should be checked against spec. If no 
scale is available, replace the float 
anyway. It's cheap insurance. 

The float in a carburetor operates 
similarly to the float ball in a toilet's 
water tank. If the ball should become 
ruptured, the toilet's reservoir tank 
will continue to fill until it reaches 
an overflow hole cast into the tank. In 
many carburetors, a similar overflow 
problem will dump gasoline down the 
carburetor's throat, causing stalling— 
but only if a serious lack of buoyancy 
exists. Reduced buoyancy from an only 
partially saturated float will cause the 
poor, uncontrolled idle you experienced 
with black exhaust smoke. Ge) 
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What's News 


lar 
Science 


It will probably not surprise you to 
learn that most people around PoPULAR 
Science enjoy woodworking. So it's also 
not surprising that the idea of design- 
ing and building the ultimate work- 
bench would evolve here. The bench 
would indeed be the ultimate: It 
would contain every feature you ever 
dreamed of, and would be handsome 
and elegant as well. 

As this issue's “Superbench” piece 
States, we began by throwing every- 
body's ideas into the hat; then we pro- 
ceeded to try to incorporate them all 
into the most convenient, inventive, 
easiest-to-use workbench ever devel- 
oped. We went through many versions, 
refining here, adding a feature there, 
until we couldn't think of anything 
else to do. 

Phil McCafferty took on the job of 
building the grand design that he and 
the rest of us had produced and that, 
in the process, had actually become 
two benches. And to our surprise, the 
improvements didn't stop. It was when 
he was buying wood, for example, that 
Phil thought of trimming the bench 
in cherry for a final elegant touch. 

When it was all completed, Art Di- 
rector Dave Houser flew to Cedar Rap- 
ids, Iowa, where the bench was built, 
to make sure we got just the right pho- 
tograph for the cover. 

So here it is. We hope you like it 
and will want to build either the all- 
out supermodel we put together, or a 
somewhat scaled back and less com- 
plex version. Either way, you'll have 
a lifetime of pleasure in owning a 
tough, state-of-the-art workbench. 


Tilt-wing turmoil 


The XV-15/V-22 tilt-rotor develop- 
ment program reported on in the July 
issue is designed to produce military 
planes that can take off vertically like 
a helicopter and fly forward at high 
speeds like an airplane. But such a 
plane would be useful for civilian 
purposes, too. So the FAA and NASA 
have launched a study to see if the 
design could be adapted, and the Port 
Authority of New York and New Jer- 
sey—the agency that runs, among 
other things, all three of New York's 


major airports—has launched another 
to assess the potential for tilt-wing 
passenger-carrying aircraft in the 
crowded northeast corridor running 
roughly from Boston to Washington. 
The results of the studies should be 
announced soon, and a flurry of ac- 
tivity is likely to follow. Stay tuned. 


The return of the prop fans 


In March 1985 POPULAR SCIENCE pub- 
lished a major piece on the new gen- 
eration of airliners that will use pro- 
pellers rather than jet engines for 
propulsion. The reason, of course, is 
that with the new high-speed blade 
designs now available, such airliners 
will achieve jet speeds but use up to 
30 percent less fuel. Now activity in 
the field is increasing. Boeing Com- 
mercial Airplane Co., which is devel- 
oping its 7J7 prop-driven airliner 
Scheduled for introduction in 1992, has 
picked General Electric to develop the 
new generation of engines. At the 
same time, the Pratt & Whitney Group 
of United Technologies and the Alli- 
son Gas Turbine Division of General 
Motors have announced that they are 
joining forces to develop a prop-fan 
engine. It's clear that the engine 
manufacturers, who have long split 
the jet-engine business in this coun- 
try between them, are now gearing up 
for the next stage of the battle—when 
a whole new generation of airliners 
will be appearing. 


Wind-shear update 


The FAA wants airliners to carry 
equipment that will warn pilots of 
wind shear early enough for them to 
do something about it. The regula- 
tion requiring the installation of such 
equipment, along with a requirement 
that all pilots undergo training in 
wind-shear recovery techniques, is 
likely to be put in place soon. The new 
rulings grow out of the fact that cock- 
pit instruments have now been devel- 
oped that can warn pilots of wind 
shear precious seconds before they can 
detect it from the way the plane is act- 
ing. At the same time, the Boeing Co. 
has now completed a wind-shear train- 


ing program designed to train pilots. 
Flying out of wind shear sometimes 
requires pilots to do the exact oppo- 
site of what they've been trained to 
do under normal conditions. For ex- 
ample, the first warning a pilot has 
that he is encountering wind shear is 
an abrupt slowing of his groundspeed. 
His reaction in such a situation is to 
lower the nose to pick up speed. But 
in wind shear such a maneuver can 
be catastrophic: When the violent head 
wind that slowed his groundspeed 
turns to an equally violent tail wind 
a few seconds later, the plane loses 
lift rapidly and is slammed into the 
ground. The new training course 
teaches pilots to raise the nose instead 
and apply full thrust. Thus they give 
up speed, and fight instead for altitude. 
That gives them a chance of staying 
off the ground when the abrupt wind 
reversal hits. The new detectors and 
pilot training may not make it possi- 
ble for all planes to safely fly out of 
wind shear under all conditions, but 
they should greatly improve the odds. 


Bose is news 


The extremely active Dr. Amar Bose, 
whose developments have been re- 
ported on frequently in these pages, 
showed up in the news recently. Bose, 
a professor of electrical engineering 
at the Massachusetts Institute of 
Technology, startled the world with his 
revolutionary design of high-fidelity 
loudspeakers years ago, and estab- 
lished the company bearing his name 
that has ever since been a leader in 
speaker design. Now he has been 
named IPO Inventor of the Year for 
one of his recent developments, the 
Bose Acoustic Wave Music System 
[*Big Bass from a Little Box," April 
85]. IPO stands for Intellectual Prop- 
erty Owners, a nonprofit association 
representing people who hold patents 
and trademarks. 
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Finally- 


Continuously variable transmissions offer many advantages—compact design, 
mechanical efficiency, and fuel savings. But its taken more than a decade for 
companies to develop a CVT that can handle the power of the smallest auto en- 
gine. Now Subaru is the first in the market, and Ford and Fiat are close behind. 


By DAN McCOSH Detroit Editor 


cessful automatic transmission? 

That's the question engineers developing continu- 
ously variable transmissions have been pursuing for years. 
The basic idea— connecting the engine to the drive wheels 
via a belt running on changing-diameter pulleys—is sim- 
plicity itself. And engineers in the United States, Europe, 
and Japan agree that a CVT should be lighter, more com- 
pact, and more efficient than a conventional automatic 
transmission. 

But the revolution has been a long time coming. Rubber- 
belt CVTs have been used for years in snowmobiles, 
mopeds, and other lightweight vehicles. Some readers may 
even remember the Van Doorne Variomatic, an early CVT 
used on DAF cars built in Holland [July '61]. Now manu- 
facturers claim to have licked the stumbling blocks to vol- 
ume production of flexible metal drive belts, which appear 
to be the key to automotive CVTs. 

Japan's Subaru launched a CVT in a home-market Justy 
this spring. Subaru calls its version the ECVT—electro- 
continuously variable transmission. And Ford Motor Co. 
(Britain) Ltd. and Fiat Auto S.p.A. have each introduced 
small sedans in Europe sporting a jointly developed CVT. 
A handful of CVTs may show up soon in the US. as well, 
at least on small imported cars. “It’s really the automatic 
of the future for engines below 1.8 liters," says Walter D. 
Biggers, Subaru of America's vice president, advanced 
concepts. 

The main reason for the interest in CVTs is efficiency. 
Proponents claim up to a 30-percent improvement in fuel 
mileage. By selecting the best possible gear ratio, a CVT 
allows the engine to remain in the narrow speed range 
where it makes power most efficiently. Also, a CVT is 
lighter, simpler, and more compact than conventional 
automatics—an important feature for small front-drives. 

But as with many breakthroughs, CVTs have at least 
one quirk that's bound to provoke controversy. 

A few years ago, I drove an experimental Ford Fiesta 

Continued 


С ап a giant metal watchband be turned into a suc- 
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BELT AND PULLEY DETAIL 


The backbone of modern CVT designs is the power trans- 
mission belt. A cross section of a CVT pulley and belt re- 
veals how closely the metal-belt links resemble spinal 
vertebrae. In the illustration (above) the link is trapped be- 
tween the fixed and sliding wall of the pulley. Transmis- 
Sion ratios in a CVT are varied by widening one pulley and 
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simultaneously narrowing the other to accommodate the 
fixed belt length. This allows a CVT a near-infinite number 
of steps or ratios—unlike conventional automatics that pro- 
vide three or four fixed gear ratios. This ratio flexibility 
allows the engine to run within a narrow, efficient rpm range 
for best power and fuel economy. 
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DRAWING BY HUGO SALHUANA 


The Ford-Fiat CVT uses a 
planetary gearset and two 
clutches to provide forward, 
reverse, and neutral. The 
transmission ratio is changed 
by a sliding cone on each 
pulley. All functions are con- 
trolled by a hydraulic valve 
body similar to that used on 
a conventional automatic 
transmission. 
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fitted with a CVT. I noticed that the sound of the engine 
seemed annoyingly out of sync with the сагв speed. From 
a standing start, the engine speed jumped to a relatively 
high, constant rpm, yet the car crept forward in a smooth, 
uninterrupted motion, “catching up" with the free-revving 
engine only at highway speeds. Engineers dub this sensa- 
tion the “rubber band,” or “slingshot,” effect. It's charac- 
teristic of CVTs, caused by the car's engine running at a 
near-constant rpm while the gear ratio is continuously 
altered to match the speed of the car. Though this odd 
effect has been subdued somewhat in production cars, run- 
ning the engine at the speed where it's most efficient is 
still necessary to getting the most from a CVT. 

In contrast, conventional automatic transmissions change 
gears by progressively locking portions of one or more plan- 
etary gearsets. Like the familiar manual transmission, 
this provides two to four distinct gear ratios, which force 
the engine out of its most efficient speed range. The gear 
changes are smoothed out by a torque converter, a fluid 
coupling that cushions drive-line shock and allows the en- 
gine to continue running while the car is stopped, but at 
the cost of some horsepower loss. The traditional auto- 
matic works well, but it is relatively heavy and getting 
even more complex as additional gears, torque converter 
lockup clutches, and electronic controls are added. 

Hence the attraction of a CVT, which in principle is 
simplicity itself. The heart of the CVT is two pulleys, each 
consisting of a pair of shallow cones facing each other. 
Connecting the pulleys is a belt that rides in the deep 
“V” groove formed by the facing cones. 

Pushing the cones together with a hydraulic actuator 
forces the belt to ride farther out from the shaft, effec- 
tively increasing the pulley diameter. Pulling the cones 
apart reduces the effective diameter as the belt rides to- 
ward the center of the shaft. A matched pair of these ad- 
justable pulleys can call up any gear ratio desired within 


ъъ 
ENGINE SPEED (RPM) 


10 20 à 30 à 40 50 60 70 % 90 


Engine and vehicle speed for a typical CVT are plotted on 
the graph above. Engines—particularly small engines— 
deliver peak power within a narrow rpm range. Compared 
with the rpm peaks and troughs provided by a manual 
transmission's shift points, the CVT's smooth transition 
from low to high ratio occurs within this optimum band. 


a 5:1 range by smoothly increasing the effective diameter 
of one while decreasing the other. 

But like many simple ideas, the belt-drive CVT pre- 
sents significant problems when installed in a real-world 
automobile. How do you start from a standing stop, for 
example, or reverse the car? What actually controls the 
pulley ratio under various load conditions? And what kind 
of belt material will last the life of a car? 

The last question has been the most controversial. The 
most recent belt design consists of a continuous stack of 
trapezoid-shaped metal stampings, which are held in align- 
ment over the pulleys by two thin, flexible metal bands. 
Power is transmitted by pushing the stack of stampings 
from one pulley to the next—the vertebra-like belt oper- 
ates in compression rather than in tension as does a con- 
ventional V-belt. 

Despite much research by major rubber companies, both 
Subaru and Ford-Fiat have chosen metal over rubber for 
their initial CVT designs. Because the metal belt oper- 
ates in compression, it eliminates the windup and stretch- 
ing problems associated with rubber belts. Metal belts have 
also proved more durable, though a metallic grinding noise 
as the stampings contact the pulleys was a problem in 
early versions. 

Researchers found that pulley pressure and belt-link 
metallurgy are critical to CVT durability. So is a flyweight 
car with a tiny engine. Subaru's first CVT-equipped Justy 
weighs but 1,600 pounds, and is powered by a one-liter 
engine. The Ford Fiesta and Fiat Uno are scarcely any 
larger. And while a Justy with a 1.2-liter engine and CVT 
is slated for the U.S. market, it will appear only after 
Subaru is satisfied that the belt will stand up to U.S. road 
conditions and driving styles. 

Because the CVT belt is always engaged, an automo- 
tive application requires some type of automatic or man- 
ual clutching device. Early units used a manual clutch to 


disengage the transmission at a stoplight, but a clutch 
pedal negates the major benefit of an automatic. Subaru's 
answer is a clever powder-metal clutch, which consists of 
two hollowed-out plates with a cavity between them filled 
with iron powder. An electrical coil surrounding the clutch 
magnetizes the powder, causing it to stick together and 
lock the clutch until demagnetized. A set of spur gears 
provides the forward-reverse change. 

Subaru uses electronic controls, similar to those on many 
recent automatic transmissions, both to set the pulley ra- 
tios and to control the clutch. Theoretically, the electron- 
ics increases the flexibility of the Subaru CVT over one 
with mechanical-hydraulic controls. There's also a man- 
ual override to engage a sport mode. This allows the en- 
gine to run at higher speeds, and adds some engine 
braking. (CVTs programmed for maximum efficiency usu- 
ally freewheel as soon as the car starts to decelerate.) 

The major differences between the Subaru and Ford- 
Fiat CVTs are in the clutching action and pulley controls. 
To vary the pulley ratio, the Ford-Fiat CVT uses a hy- 
draulic control system that responds to engine speed, load, 
and other variables. Forward, reverse, and neutral are 
achieved by locking a planetary gearset in one of three 
positions. Both features are similar to those found in a 
traditional automatic transmission. 


London traffic and CVT 


A driving report from PS European editor David Scott 
indicates that, though most of the early bugs have been 
worked out, Ford’s CVT-equipped Fiesta still has some un- 
usual features: 

“Driving the Fiesta in London traffic, I found the CVT 
eliminated the hassle of constant shifts with a tiny en- 
gine. I was surprised at the getaway punch in the extra- 
low bottom ‘gear,’ though with only 50 horsepower there's 
not much urge for overtaking on the open road. 

“You're mostly in the D position, with L (for low) used 
for engine braking on hills or for better traction control 
on snow or ice. The L position has no effect at high en- 
gine revs, and functions only at low speeds to prevent an 
upshift beyond a fixed ratio. 

“T checked this at full throttle, flipping the stick back 
and forth, and nothing happened. Only when I lifted off 
and engine revs dropped below 2,000 was there some drag 
in low. Then I did something crazy. With the car rolling, I 
shifted to reverse. Amazingly, nothing happened, and no 
damage was done because in this transmission there's no 
cog-swapping." 

Ford is gearing up to build CVTs at its Bordeaux, France, 
transmission plant, and will sell them to all comers. Mean- 
while, Volvo BV is making CVTs for both Ford and Fiat 
at a factory in Belgium. Hopes are that the CVT will pop- 
ularize automatic transmissions for minicars, which at this 
point are almost all sold with manual gearboxes. 

How soon can we expect a CVT ride in the U.S.? Subaru 
plans to be first, with a 1988 or 1989 version of its Justy. 
"We were all enthusiastic about CVT three or four years 
ago,” says Subaru's Biggers. “Now that it's on the road, 
we have to learn about adapting it to the U.S. market." 

But otherwise, CVTs may be slow arriving here. Why? 
First, the majority of domestic cars sold are in horsepower 
ranges difficult for current belt drives to handle. Also, the 
offset drive shaft inherent in the belt-drive transmission 
doesn’t work well with the fore-and-aft engine layout of 
many large American cars. 

But regardless, the lightweight and efficient metal-belt 
CVT is well on its way to becoming the transmission of 
choice for minicars. If the surge of small cars coming into 
the U.S. market continues, the weird ups and downs of a 
CVT's engine note may be a sound of the future. us 
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SUPERNOVA! : 


It was a case of being in the right place at the right time. A young Canadian, an astrono- 
mer's apprentice doing drudge work on top of a mountain in Chile, just happened to detect 
the fiery birth of the first supernova to occur in a nearby galaxy in 383 years. Now he's 


singing “You Are My Lucky Star.” 


By EDWARD EDELSON 
Painting by Paul Alexander 


tain in Chile when Ian Shelton made the astronomical 
discovery of a lifetime. At first, he didn't believe his 
eyes. 

The reaction was disbelief because it was really the dis- 
covery of several lifetimes. There, winking out at him from 
a just-developing photographic plate, was the brightest 
and closest supernova seen in nearly four centuries: the 
death throe of a giant star, an event whose repercussions 
range from the creation of heavy elements to the forma- 
tion of new stars and planets to the evolution of life on 
Earth. 

Shelton's discovery caused reverberations that are still 
ringing through the world of astronomy. It has given the- 
orists the ability to compare their predictions about the 
origin and fate of a supernova with the reality of one oc- 
curring before their eyes. It has given what one astrono- 
mer calls an "existence proof" for a new discipline, neutrino 
astronomy. And it has given observers a challenge that 
will occupy them for years—measuring the supernova and 
its aftermath across the electromagnetic spectrum, from 
the infrared to X-ray frequencies. And on the human scale, 
it has made a profound difference in 
the life of Ian Shelton. 

All this happened some time after 
3 o'clock in the morning, Tuesday, Feb. 
24, 1987. Shelton, a slight, bearded 
29-year-old Canadian, was going about 
his job as man-of-all-work at the Uni- 
versity of Toronto's Las Campanas Ob- 
servatory in Chile. He had risen as 
usual in the late afternoon, set up a 
visiting Argentine astronomer to work 
on the observatory's 24-inch telescope, 
and then set about completing a par- 
ticularly grueling task he had planned 
for himself on a 10-inch telescope. 

The job was to take the clearest pos- 
sible pictures of the Large Magellanic 
Cloud, a galaxy 163,000 light-years 
from Earth. Shelton was using only 
the central three inches of the tele- 
scope to eliminate the fuzziness that 
might be caused by slight irregulari- 


| t was the small hours of a hard night on a cold moun- 


blink as little as possible," as Shelton later described it. 

It was the third consecutive night he had taken pic- 
tures of the Large Magellanic Cloud, and the toughest. 
The wind blew so hard that he could not use a winch to 
open the roof of the bungalow-sized building housing the 
telescope, so he wrestled it open by hand. The three-hour 
exposure went well, but the wind snapped the roof shut 
an hour into a second session focused on a different astro- 
nomical feature. Shelton ordinarily would have gone to 
bed, but he wanted to see if the second plate had devel- 
oped satisfactorily. After developing that one, he thought. 
he might as well do the first. Jackpot. 

“I took the plate out of the wash and put it on the light 
tray to check it,” he later recalled. “The plate was beauti- 
ful: nice crisp images. It didn't take long, only a few mo- 
ments, before I realized there was an intruder on the 
plate—an extra star, and actually quite a bright one, not 
too far off the center of the plate. I was a little bit shocked 
by how bright it was, so I pulled out the plate from the 
previous night. Sure enough, sitting under the bright star 
image there was a faint star image. I pulled up the first 
of the three-night series. It was the same as the second, 
but the third plate had a star image that had increased 
by a factor of over a thousand in one day.” 

It was, he estimated, a star of the fifth magnitude, bright 
enough to be seen by the naked eye. 
(A lower magnitude number means 
greater brightness; the magnitude of 
Sirius, the brightest star, is - 1.5.) So 
he pulled on his jacket, went outside, 
and looked up at the sky. And there 
it was. Shelton kept walking toward 
the neighboring observatory, run by 
the Carnegie Institution, went into the 
control room, and said, "What do you 
think of a fifth-magnitude object in the 
LMC?" The reaction was disbelief un- 
til an observatory assistant, Oscar 
Duhalde, said, *Yeah, I was outside 
and saw it" Everyone went outside, 
looked, and was convinced. 

Then began a mad scramble to get 
the news to the Harvard-Smithsonian 
Center for Astrophysics in Cambridge, 
Mass., which logs such discoveries. For 
hours, the phone would not answer. 
Finally, a telex message was sent at 


ties toward the edge of the 10-incher. 
That meant a long exposure—three 
hours "sitting on a ladder with your 
eye stuck to an eyepiece, trying to 
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Ian Shelton, discoverer of Supernova 
1987A, stands beside the University of 
Toronto’s 24-in. telescope at Las Cam- 
panas Observatory in Chile. 


about 9:30 a.m. 

By then, others had seen the super- 
nova, as the revolving Earth exposed 
it to observers in New Zealand, Aus- 
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Surprise! Supernova Shelton 1987A appears 


tralia, and Japan. Phones were ringing in astronomy 
departments and observatories all over the world. Astron- 
omers had drawn the equivalent of a winning lottery 
and they were making plans to capitalize on their new 
wealth 

“I came to work that morning, and a graduate student 
told me about it," said Stanford Woosley, a theorist at the 
University of California at Santa Cruz. "I could hardly 
believe it for a while. It sounded like a hoax. To have this 
happen in your lifetime is absolutely amazing." 

George Sonneborn got the news at about the same time 
at the Goddard Space Flight Center in Maryland, where 


suddenly in the Large Magellanic Cloud on the night of Feb. 2 


4, 1987. 


he is a Computer Scien 
International Ultraviolet Explorer Observatory Control 
Center. By two that afternoon, the IUE's 18-inch telescope 
was pointed at the supernova 


Corp. staff astronomer at the 


Irwin Shapiro heard about it at the Harvard-Smithso- 
nian Center and got on the phone. His field is called VLBI, 
for very long baseline interfe: h requires the 
coordination of radio telescopes thousands of miles apart 
His phone bill—for calls to California, alia. 
Africa—mounted. Why the haste? Because the critical mo- 
ments in the birth of a supernova are measured in se 

Continued 


Shelton’s photos show:the blue super- 
giantstarSanduleak – 69.202(arrow) the 

4 day before and the day of its explosion. 
The painting below depicts the stages 
of a Type П supernova formation. At 
first, the energy generated at the mas- 
sive star's core offsets the titanic grav- 
itational forces that would otherwise 
make it collapse. But when the nuclear 
fuel is exhausted, the star implodes, 
forming a superdense neutron star. A 
powerful shock*wave then blasts out- 
ward, blowing away a brilliantly glow- 
ing cloud of gas. 


onds and hours. The theory of supernovas was worked out 
in the 1930s by astronomers Fritz Zwicky and Walter 
Baade. Many others since then have elaborated a picture 
of a few seconds of cosmic violence at the end of millions 
of years of delicate stellar balance. 


Tipping the scales 


The balance is between the gravity that pulls the mat- 
ter of a star inward and the energy that pushes outward. 
The energy comes from fusion reactions, starting with hy- 
drogen nuclei squeezed together to form helium, with heav- 
ier elements formed in later series of reactions. As a star 

s its fuel, energy output drops and it begins to 
collapse. A star the size of the sun eventually forms a 
white dwarf, i compressed so much they almost 
touch. If a white dwarf in a binary system captures mat- 
ter from its neighboring star, it can undergo sudden grav- 
itational collapse, blowing itself apart in what is called a 
Type I supernova. 

What Ian Shelton saw was a more interesting event: a 
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Type II supernova, which marks the death of a more mas- 


tar with at least eight times the mass of the sun. It 
y a few million years for such a star to go through 

s fuel-consuming life cycle. As the end nears, it has an 
onionlike structure: a layer of hydrogen outermost, then 
helium, then carbon—down to a core of iron, formed from 
the fusion of silicon. 

When the silicon is consumed, the в dies—violently. 
Tron nuclei cannot be fused into heavier elements even 
within a massive star. Fusion reactions at the core 
energy no longer balances gravity, and the star collap: 

In a matter of a second the electrons and pro- 
tons in the star are squeezed together under incredible 
gravitational pressure to form neutrons. There is what 
Hans Bethe of Cornell University calls a “moment of 
maximum scrunch” in which a shock ге roars outward 
from the core to blow away the star's outer layers. In that 
brief moment, lighter nuclei are fused to form the ele- 
ments heavier than iron from cobalt through uranium. 
This is the sole source of such elements in the universe. 


What is left behind after the explosion depends on the 
mass of the star. If it has about 20 times the mass of the 
sun, it will form a neutron star, an object with the den- 
sity of the atomic nucleus and a radius measured in tens 
of miles. If its mass is 30 to 40 times that of the sun, the 
star’s gravitational collapse becomes infinite, and it forms 
a black hole, infinitesimally small and with a gravita- 
tional field so strong not even light can escape from it. 

Astronomers on Earth have recorded hundreds of su- 
pernovas since Zwicky and Baade said they should be de- 
tectable. But until this year they have all been in distant 
galaxies, too far to allow detailed study. The last nearby 
supernova occurred in 1604, just five years before Galileo 
pointed the first astronomical telescope at the heavens. 
Observers and theorists have had to make do with what 
they could gather from studies of such previous superno- 
vas as the one that occurred in 1054 and created the Crab 
nebula. 

So the elation about the new supernova was complete. 
And this time it had a new dimension. Instead of just 


looking at visible light and other electromagnetic radia- 
tion, astronomers in 1987 have also been able to measure 
the major output of a supernova: neutrinos. 


The neutrino trail 


Theory says neutrinos from a supernova should reach a 
distant observer faster than light. It's not a paradox, ex- 
plains theorist Adam Burrows of the University of Ari- 
zona. A supernova doesnt begin to radiate visible light 
until the shock wave from the interior collapse reaches 
the star's surface, which can take “minutes to hours.” In 
this case, it took about three hours. But neutrinos stream 
straight out because they scarcely interact with matter. 
These elusive particles—uncharged and with zero (or very 
little) mass—could pass through three light-years of solid 
lead without being blocked. 

Burrows calculates that the number of neutrinos cre- 
ated by the new supernova is 10 followed by 58 zeros. The 
total energy of such a flood is equivalent to converting a 

Continued 
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tenth of our sun to radiation. That outpouring produced a 
bonanza for neutrino astronomers on Earth. Their defini- 
tion of a bonanza: 19 neutrinos. 

Eight of them were detected at the IMB detector in Ohio 
(named for the University of California at Irvine, the Uni- 
versity of Michigan, and Brookhaven National Laboratory, 
which run it), the other 11, at the Kamiokande II detec- 
tor in Japan. To put that in context, Burrows estimates 
that 3,000 trillion neutrinos from the supernova passed 
through the IMB detector. But even that small number of 
interactions has given astronomers new insights into the 
nature of the universe, its ultimate fate, and the exact 
sequence of events in the birth of the supernova. 

The Kamiokande and IMB detectors recorded their neu- 
trinos at virtually the same time, at 7:35 a.m. Universal 
Time on Feb. 23. At Kamiokande, the first eight neutri- 
nos arrived within two seconds, the last three, 10 seconds 
later. At the IMB detector, eight events were recorded over 
eight seconds. This might seem thin gruel for most peo- 
ple, but it is a rich feast for neutrino astronomers. 

At Lawrence Livermore Laboratory, for example, James 
Wilson and Ronald Mayle are in a 
group that has been running computer 
simulations of a supernova for years. 

"The first result, which is very grati- 

fying, is that the energy distribution 

of the measured neutrinos fits our cal- 
culations very well," Wilson said. 
*Now we're studying how they were 
distributed in time. It will take years 
to extract all the information, but so 
far it does seem to confirm our model." 

John N. Bahcall of the Institute for 
Advanced Study in Princeton, N.J., 
comes at the neutrino issue from a 
slightly different angle. One of Bah- 
call's concerns is the fate of the uni- 
verse, a question that ties in with the 
mystery of the missing matter. For sev- 
eral years, astronomers have noted 
that the visible matter of stars and 
galaxies is not nearly abundant 
enough to account for the gravita- 
tional attraction at play in the uni- 
verse. Calculations of gravitational forces show that at 
least 90 percent of matter in the universe must be invisible. 

One proposal, pushed hardest by Soviet scientists, is that. 
neutrinos can account for this so-called “dark matter.” Cur- 
rent theory says the neutrino has no rest mass. The Sovi- 
ets say they have measured a neutrino rest mass at 30 to 
40 electron volts in several experiments (which Western 
physicists have not been able to verify). That much mass 
would be enough not only to account for the dark matter, 
but also would give enough gravitational pull to stop 
the current expansion of the universe and cause it to 
start contracting. Massless neutrinos could mean eternal 
expansion. 

The time of arrival of the supernova neutrinos helps 
settle that issue. No mass means travel at the speed of 
light; mass means slower neutrino travel. A quick calcu- 
lation by Bahcall and Sheldon N. Glashow of Harvard Uni- 
versity indicates that the supernova neutrinos had a mass 
of no more than 11 electron volts, and probably none at 
all. But the fat lady hasn't sung yet on neutrino mass, 
Bahcall quickly notes. There are three kinds of neutri- 
nos: electron, tau, and muon. And the detectors now work- 
ing are sensitive only to electron neutrinos. One thing 
the supernova has done is to make neutrino astronomy 
cross a major psychological barrier, Bahcall adds. “Until 
now we've never been able to believe that the theorizing 
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t's been a 
fantastic opportunity. 
Think of the astronomers 
whose lifetimes came 
and went without seeing 


a supernova 99 


has been anything more than а game," he said. *Now we 
have papers saying that if the game is real, we should see 
this much in this detector, that much in that detector 
—and we did. We've been on a neutrino high ever since." 

A lot of other people were doing fast work in the first 
days after the supernova, both in observing and in calcu- 
lating. The observers are reporting that the supernova isn't 
quite as big as it was supposed to be, and didn't get quite 
as bright as it was supposed to. The theorists are trying 
to explain the differences. 

All had a stroke of luck, because they know exactly 
which star it was that exploded. After some temporary 
hedging caused by the tight clustering of three stars in 
the area, the supernova precursor has been identified (pri- 
marily by analysis of the IUE satellite observations) as a 
12th-magnitude star known as Sanduleak — 69.202. It was 
a blue supergiant whose radius was 50 times greater than 
the sun's, with a mass 20 times greater, says Stan Woosley. 

"That's more compact than we expected for a supernova," 
he said. "That's why it never got as bright as we expected. 
It was a smaller star, so it was a fainter explosion. I have 
three explanations for that. One is 
that the composition of the Large 
Magellanic Cloud is different from 
stars in the disc of our galaxy, with 
fewer heavy elements, which affects 
the evolution of a star. The second is 
that the star might have lost most of 
its hydrogen envelope before it ex- 
ploded. The third, which is my favor- 
ite, is that we just haven't modeled the 
event properly in our computer codes." 

The supernova did get brighter gra- 
dually over a period of weeks, reach- 
ing a magnitude greater than three 
by May. That's in the visible-light part. 
of the spectrum. It's also been looked 
at in the gamma ray, infrared, and 
radio segments of the spectrum, with 
mixed results. 

One of the most exciting findings 
came from visible-light observations. 
Computer analysis of images made by 
the four-meter telescope at the Cerro 
Tololo Inter-American Observatory (the one into which 
Ian Shelton walked on Feb. 23) shows two points of light 
where the supernova exploded, one 10 times brighter than 
the other. 

From Earth, the points are separated by one-twentieth 
of an arc-second—the distance between two auto head- 
lights seen from 5,000 miles away. That separation trans- 
lates into 3,000 times the distance between Earth and 
the sun. If both objects originated in the supernova, they 
have been moving apart at more than half the speed of 
light, said Dr. Robert W. Noyes of Harvard-Smithsonian, 
where the computer analysis was done. No one expected 
anything of the sort and as yet there is no explanation for 
the phenomenon. 


A worldwide effort 


Perhaps the most frustrating experience was that of the 
many radio astronomers, including Irwin Shapiro, who 
burned up telephone lines for days to arrange VLBI ob- 
servations. Such an effort requires close coordination over 
great distances, because the idea is to get widely sepa- 
rated radio telescopes to act—in effect—as one, greatly 
increasing the resolution of the observations. With Rob- 
ert Preston of the Jet Propulsion Laboratory acting as 
coordinator, astronomers were able to get VLBI readings 

[Continued on page 106] 
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Air swirls produced by an aircrafts wing tips create drag at 
p à 1% Б 


cruise speed. Experimental tip-mounted turbines use the spin- 


ning air to generate electricity or drive pumps. 


By DAWN STOVER 

his turbine doesnt work like a windmill or propeller. 
T: blades are actually small wings,” says Claude 

Patterson, who heads a NASA team investigating what 
look like tiny turboprops mounted on an airplane’s wing 
tips. The four-bladed turbine device was designed to cap- 
ture energy from the spinning air vortices that form at 
aircraft wing tips and use the energy to supplement the 
plane’s power supply. But like winglets—vertical blades 
on the ends of wings [^Engineering Tomorrow's Airlin- 
ers," April|—the device also reduces vortex drag. 

Patterson, a retired aerospace engineer who spent 30 
years at NASA's Langley Research Center in Hampton, 
Va., and is now a consultant to NASA, began developing 
the wing-tip turbines about 10 years ago. In the latest 
experiments, he and his colleagues tested various blade 
designs—some of them tapered and cambered like aircraft 
wings—and angles of attack. 

Wing-tip vortices (top photo), which cause 35 to 40 per- 
cent of aircraft drag at cruise speed, form because air moves 
faster over the top of a wing than the bottom. This cre- 
ates low air pressure on top, which produces lift, but it 
also causes air to curl upward around the wing tip. Air- 
craft designers have invented ways to break up this tur- 
bulent air, including winglets, but the ability to extract 
power from the vortices is a significant advantage. 

IContinued on page 107] 


RAKING BY HUGO SALHUANA 
A crop duster flies through dye-laden air (top photo) to show 
the vortices produced by wing tips. They're powerful; that's 
one reason air-traffic controllers maintain distance between 
planes. Turbines mounted on a Piper PA28 research air- 
craft (bottom photo) extract energy from similar vortices 
for on-board power. Researchers tested cambered, tapered, 
and symmetrical blades (drawing) in the circular airflow. 
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The first of GM's new mid-size cars, the Buick Regal weds 
a proven drive train with a smooth new body and chassis. 


By DAN McCOSH 
Detroit Editor 


eneral Motors Corp.s best- 
(гі cars of late have been 
the mid-sized intermediates. 
Though the cars have been criticized 
as bland or dated, GM's response has 
been that a million or so buyers a year 
can't be wrong. But recently compet- 
itors, including Ford Motor Co. and 
several Japanese car makers, have 
been slipping around the Maginot line 
formed by the Buick Regal, Oldsmo- 
bile Cutlass, and Pontiac Grand Prix. 
Faced with the success of the Taurus 
and Sable, and the growing threat 
from the Accord, Camry, and Stanza, 
the sleeping giant is stirring and be- 
ginning to update models that have 
remained unchanged for a decade. 
Starting this fall with the Buick 
Regal, GM begins converting the last 
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of its mid-size rear-drive cars to front- 
wheel drive, replacing the Regal, Cut- 
lass Supreme, and Grand Prix with 
coupes based on a new chassis dubbed 
the GM10. And that's only the begin- 
ning. Eventually, almost all GM mid- 
size coupes, sedans, and wagons will 
be GM10 under the skin—about a 
dozen models in all by 1991. 

In sheer numbers—the total is 
likely to top 800,000 cars a year—the 
GM10 represents the largest engineer- 
ing change GM is likely to undertake 
before the year 2000, dwarfing even 
the highly publicized Saturn project. 
But unlike the revolution unleashed 
in 1978 by the first X-cars, which 
started the switch to front drive at GM 
with new engines, transaxles, and 
chassis, the GM10 program is one of 
evolutionary change. 

Driving the 1988 Buick Regal, the 
first GM10 to hit the market (the 


Grand Prix and Cutlass Supreme will 
follow this spring), I was immediately 
impressed by the quiet interior and 
the sense of body integrity. The new 
body is, in fact, stiffer than the old by 
a considerable margin, according to 
David Fleming, Regal product-line 
manager. "The stiffer the car, the more 
opportunity you have for noise isola- 
tion. We also were able to improve idle 
control and engine isolation." 

Additional body stiffness was only 
the beginning, though, in GM's search 
to control one of the major drawbacks 
of dropping a unitized body on a front- 
drive chassis. As many buyers have 
found, this combination of a hollow 
metal shell and a vibrating power 
train can be as calming as a toddler 
banging on an empty oil can. 

On the GM10, dual hydraulic en- 
gine mounts, massive subframe bush- 
ings, and a variety of acoustical panels 
work to keep the interior quiet. The 
car's sleek styling posed a particular 
challenge. Special attention had to be 
paid to keeping the large, smooth pan- 


Sport coupe for the . 


| 


els from drumming. More bulbous 
shapes, like those used by Ford and 
Daimler-Benz, gain added stiffness 
from their curves. 

The result of all this work is clearly 
noticeable. The prototype Regals I 
drove were unusually quiet, and the 
chassis absorbed potholes and tar 
strips with hardly a sound. 

The new body construction also re- 
sults in impressive interior room. 
Hollowed-out doors with flush glass 
give the new Regal a spacious feel, as 
does the low hood and excellent view 
from the driver's seat. Interior space 
gained from the conversion to front 
drive means only a few cubic feet of 
cabin room is lost, even though the 
new Regal is 8% inches shorter and 
over an inch lower than the old. 

One engine, GM's 2.8-liter V6 with 
port fuel injection, will be available 
in the Regal. Built by the Chevrolet- 
Pontiac-GM of Canada Group, the 60- 
degree V6 is rated at 125 horsepower 
and 160 pound-feet of torque. Simi- 
larly, Buick offers only one transmis- 


The Buick Regal cloaks a proven power train, new rear 
suspension, and four-wheel disc brakes in a graceful body 
shell. The 2.8-liter V6 is the same used in the Chevrolet Ber- 
etta, Pontiac 6000, and other GM models. Along with fast- 
burn aluminum cylinder heads and distributorless ignition, 
it features a new-generation fuel injector with a stainless- 
steel ball and seat to resist clogging. The only transmission 
available from Buick is a four-speed automatic. Pontiac and 
Olds versions will offer manual gearboxes. 


sion, a four-speed automatic. I found 
the performance of the Regal good, 
though not sensational. Projected fuel 
economy is 28 mpg on the highway, 
20 in the city. 

Underneath, the Regal features a 
new independent rear suspension, a 
departure from the twisting-beam axle 
used on current front-drive GM inter- 
mediates. Similar to the rear suspen- 
sion of the more expensive Riviera, 
that of the Regal uses control arms 
and a transverse plastic leaf spring. 
Four-wheel disc brakes are standard, 
though anti-lock isn't yet on the menu. 

Buick's conservative approach by- 
passed several opportunities to launch 
new technology. ^Buick isn't interested 
in technology for technology's sake," 
explains Dave Sharpe, general engi- 
neering and planning manager, to 
questions of why the Regal lacks anti- 
lock brakes, electric power steering, 
or a four-valve engine. True, the Regal 
does have electronic instruments that 
convert from digital to bar graphs; but 
because they're hidden in a narrow slit 


in the dash, both are difficult to read. 
Sharpe hinted that analog instru- 
ments are in the works; the product 
planners fear that digital gauges, like 
digital watches, may be going out of 
fashion. And as other GM divisions 
introduce GM10s, they may take more 
technological chances than Buick. 
More engine options—both a high- 
output four and a larger V6— will 
likely emerge to help the 10s compete 
with cars like the 1988 Mercury Sable, 
which gets a 3.8-liter 140-horsepower 
V6 this fall. 

All in all, the GM10 cars stick with 
tried and true hardware that should 
enhance reliability. Yet the contempo- 
rary body shell improves suspension, 
sound isolation, and space efficiency 
compared with existing mid-size GM 
cars. This combination gives the Regal 
an integrated, well-sorted feel. 

A final note: If the reaction of 
our staff and others who've seen the 
Regal is any indication, the new Bu- 
ick will be a smash hit with women 
buyers. us 
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Lake 


umper 


Three pumps lifting 1.3 million gallons of water each minute from the Great Salt Lake are 
creating a huge second lake in Utah's western desert. The project is a last-ditch attempt to 
control flooding. Success hinges on evaporation—and the right kind of weather. 


By GODE DAVIS 
Drawings by Adolph Brotman 


pumping station near Utah's Great Salt Lake. Beside 

me are three 175,000-pound engines, each the size of a 
two-car garage. Hidden from view in sump bays beneath 
my feet are three giant pumps linked to these 16-cylinder 
natural-gas engines. 

Workers bustle about, completing construction, but by 
the time you read this, the station will be finished and 
operating. The vertically mounted pumps below are 52 
feet high and 12 feet in diameter. Churning impellers at 
the base of each pump lift 1.3 million gallons of water out 
of the Great Salt Lake each minute. I imagine a deafen- 
ing roar in the pump station. But I’m wrong. “You won't 
be able to hear the pumps," says state project engineer 
Jim Palmer, standing beside me. "Their discharge siphons 
are completely encased in concrete." 

These monster pumps and engines, heart of the $60- 
million West Desert Pumping Project, are a last-ditch ef- 
fort to combat the rampaging Great Salt Lake. Since 1983 
the lake level has risen steadily, causing some $400 mil- 
lion in flood damages. “The lake has gone up more than 
ten feet in four years," Utah governor Norman Bangerter 


| ’m in the 90-by-50-foot engine room of a new water- 


told me. “We're hoping this project will build us some 
breathing room." A crash construction project—eight 
months instead of 15—demanded shortcuts, and the re- 
mote pump site complicated work. 

The project will remove large amounts of Great Salt 
Lake water, shift it to an immense man-made lake to the 
west, and try to evaporate it from the combined lake sys- 
tem. Success of the project depends almost entirely on an 
uncontrollable variable, the weather (sidebar below). The 
new 575-square-mile lake may offer an added benefit: more 
brine for industries that already extract minerals from 
the 2,500-square-mile Great Salt Lake. 

Brent Hutchings is one local resident who experienced 
the relentless advance of the Great Salt Lake up close. In 
1978 he moved his family into their new house at the 
Farmington Bay Bird Refuge two miles from the lake. They 
enjoyed a yard with fruit trees, wild roses, and a pair of 
beehives in their garden. 

But by 1983 the effects of slowly advancing salt water 
had become obvious. “Everything was dying—fruit and 
shade trees, the garden, and surrounding marshlands, too," 
says Hutchings. That winter, as he looked out his living- 
room window during a storm, he spotted gray salty foam 
flooding his backyard. Wind-driven whitecaps four to six 

Continued 
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A $60-million gamble: how 
weather influences the project 


“Meteorologically speaking, this project is a double-edged sword,” 
said Jim Palmer, a chief engineer for Utah's Division of Water Re- 
sources, charged with overseeing the Great Salt Lake project. Local 
weather made the project necessary, Palmer explained, “And we're 
depending on meteorological dynamics to make it work.” 

Too much wet weather created the flooding problem. Between 1981 
and 1984, a persistent jetstream storm track flowed toward the east 
and southeast like an atmospheric river. It dominated northern Utah's 
weather. Guided by the track, frequent storms brought rain and snow 
to the area. In late autumn and early spring, water evaporation from 
the Great Salt Lake sometimes enhanced the snowstorms. Local me- 
teorologists believe that this effect became more pronounced because 
of the lake's rapid growth (see lake boundaries in map). During the 
wet years, rain and snow averaged nearly 300 percent of local 30-year 
normals. 


A large flow of water into the lake—mostly from mountains such 
as the Wasatch Range to the east—made the lake grow. The wet 
years produced extremely heavy mountain snows, forming deep snow- 
packs each winter. As the snow melts from May through July, water 
flows into the Bear, Weber, and Jordan rivers, which drain to the 
lake. More water enters the Great Salt Lake from Utah Lake to 
south through the Jordan River. And groundwater sources feed 
main lake from every direction. Since the Great Salt Lake has. no 
outlet, water that flows in remains unless it evaporates, and during 
wet weather evaporation is low. “Тһе lake is at the bottom « of a shal- 
low topographical bowl,” says Clark Ogden, the water. agency": 's mete: 
orologist. “If more water drains in than evaporates out, the lake has 
nowhere to go but to get larger." As of June 1987 the Great Salt 
Lake remained close to 4,212 feet above sea level. Still, that is the 
highest water mark since the Mormons migrated to Utah 140: years 
ago. At this level, the lake impounds about 30 million acre-feet of 
water. 

The project's goal is to increase the lake’s evaporation artificially 
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FLOW 


EXHAUST SILENCER: 


Workers lower à pump impeller-blade stalled in three sections, Water is drawn. 
section into place (right). The three from northern section of the lake (тар 
giant Ingersoll-Rand pumps, each 12 below), where brine concentration is 


ft. in diameter, were shipped and in- highest. To withstand saltwater corro- 


Prati dv met hems 


24. 
sion, the pumps are made of aluminum 
and bronze. Water, lifted 23 ft., flows 


into a new lake. Three 3,600-hp natural- 
gas engines drive the pumps. 


by creating a man-made lake to the west. As pumping fills and main- 

tains West Pond, lake water will be constantly circulated and redis- 
tributed. The new lake will boost the lake system's total surface area 
by 20 percent. This should mean a nearly equal increase in the sys- 
tem's ability to evaporate water. But the rate of evaporation depends 
on the weather. This crucial rate can be adversely affected by factors 
as simple as a partly cloudy sky or the wisp of a summer breeze 
across the water. 

If West Pond is to evaporate, it must be kept circulating. “The 
pond brines have to circulate back into the lake through the return 
brine drain,” said Palmer, “ог the pond turns into salt mush in the 
desert after three to five years.” 


The project is a tremendous gamble. If Utah’s recent wet weather 


pattern returns, the West Pond itself could have an adverse effect on 
the lake regions. If fact, meteorologists aren't sure what adverse ef- 
fects, if any, the pumping project might have. 

Says Kenneth Sassen, a University of Utah meteorology professor: 
“Think of the pumping as a huge meteorological experiment.” —G.D. 


RAIN AND SNOW 
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feet high advanced on his house. “ГІІ tell you, it was fright- 
ening," he admits. Adding to his worries: the possibility 
of a giant tsunami, or tidal wave, like the one triggered 
by an earthquake in 1909. 

Hutchings abandoned his property the following sum- 
mer when "rotten-egg" sulphide gas from algae growth 
Sickened his family. As the lake continued to rise, it inun- 
dated wildlife refuges, other farms and homes, and lakeside 
mineral industries, and jeopardized vital railways, high- 
ways, and even Salt Lake City International Airport. By 
June 1986, the lake stood at nearly 4,212 feet above sea 
level, a modern record. Something had to be done. 

In response, Utah legislators decided on the pumping 
project. Jim Palmer outlined the concept to me recently: 
"The desert area мете pumping water to is higher than 
the Great Salt Lake," he said. A -mile-long intake canal 
feeds salt water from the lake's north arm to the pumping 
station's sump bays. (A railway cause- 
way splits the lake into northern and 
southern sections.) At the bays, the 
pumps lift the water 23 feet before 
it's discharged into a 4.2-mile-long 
outlet canal. Through this canal the 
water flows to the western desert. The 
water moves by gravity; a pipeline 
isn't needed. 

Two dikes, dubbed Newfoundland 
and Bonneville, contain water pumped 
into the new lake, West Pond. The 
Newfoundland has been erected at the 
southern tip of the mountains that 
bear its name. It runs southwest for 
7% miles and has a 1,000-foot-long 
outlet weir. The weir is made with pre- 
cast concrete flat panels driven like 
piles into the soft mud of the salt flats. 
"We need the weir to circulate the 
brine that leaves the West Pond," said 
Palmer. “Brine from the pond over- 
flows through the weir into the return 
brine canal, and from there it goes 
back into the Great Salt Lake. We need to keep the water 
we're pumping as fresh as possible." This continuous cir- 
culation is crucial, he explained, because it reduces the 
salt content and aids evaporation. 

The 35-mile-long Bonneville dike is primarily a storm 
barrier that protects Interstate 80 and the famed Bonne- 
ville Speedway from the pond's wind-driven waves. “We're 
expecting to have only a few inches of water up against 
that dike—except during storms," said Palmer. 

To gain a bird's-eye view of the project, one morning I 
headed across the narrow railway causeway over the Great 
Salt Lake, driving toward the distant Newfoundland Moun- 
tains. The sun and a faint three-quarter moon shared a 
perfect azure sky as I steered from one side of the tracks 
to the other. With the lake just inches to either side of my 
Camaro, the trip seemed oddly like a sea crossing. Sud- 
denly my passenger, photographer Bob Greger, warned me: 
“Pull over onto the shoulder—fast!” I spotted a four-wheel- 
drive truck speeding toward us from the opposite direc- 
tion. But there is no shoulder on this narrow causeway. 
Just in time, the truck stopped, balanced precariously on 
the gravel railbed in the middle of the causeway, and let 
us pass. 

A little while later, atop the 7,005-foot Desert Peak, we 
gazed westward and down to the white salt flat below. 
The winter air had a briny chill. The entire desert basin 
before us, I explained to Greger, will become a new lake. 
The station pumps, slated to start in April, will fill this 
vast natural bowl with billions of gallons from the Great 
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hoping to evaporate their 
troubles away and gain 
a little breathing room 


in the process 9 5 


Salt Lake. Three pumps working full time should com- 
plete the fill in 11 months. The new West Pond will be a 
shallow sea averaging 2e feet in depth; at some indenta- 
tions, we noticed, depths could approach eight feet. 

But building the pumping station on a crash basis cre- 
ated problems. “What really intrigues me about this proj- 
ect is the magnitude of the job—and the short time 
schedule to complete it,” says Pat Krum, a project engi- 
neer with Morrison-Knudsen Engineers, Inc., part of the 
West Desert Group team of consultants. 

Because of the shortened schedule, engineers had to de- 
vise clever construction shortcuts. Matt Johnston of the 
West Desert Group relates an example: “One timesaver 
was to go to higher-strength concrete for the pumping sta- 
tion’s floor. We reduced cure times from twenty-eight to 
seven days by using 3,000-psi-strength concrete.” 

This fast-track schedule also influenced pump-engine 
installations. An eleventh-hour deci- 
sion to power the project’s engine with 
natural gas instead of diesel fuel failed 
to consider the size differences be- 
tween the two engine types. The nat- 
ural-gas engines, though 1.6 times 
larger, had to be crammed into the 
space set aside for the smaller diesels. 

That took time. To move the huge 
engines into this confined engine deck 
space, engineers devised an elaborate 
trolley rig of rails, hydraulic jacks, and 
lifting beams. Workers slid the engines 
through the pumping station's side 
entrance a few inches at a time. Says 
Ingersoll-Rand Co.’s Jim Oney, gen- 
eral foreman of engine and pump in- 
stallation: "Once the rails were in 
place, it took five workdays to slide the 
three eighty-ton engines from their 
off-loading points to their anchor bolts, 
moving them one after the other.” 

Other problems plagued construc- 
tion. In early June last year a major 
storm destroyed a 10-mile causeway leading to the pump- 
station site. “For five weeks,” says Krum, “the causeway 
was washed away. We had to ferry across the lake with 
six-man inflatable rubber lifeboats. If we wanted to get to 
work, those boats were our only transportation—besides 
swimming.” 

Then, once the causeway was repaired, the excavation 
pit for the future pumping station kept filling with water. 
An army of camel-sized pumps went to work keeping the 
60-foot pit as dry as possible. Surveyor Leon Day recalls 
when one of the pit pumps failed: “One of the smaller 
pumps can sponge out up to 8,000 gallons a minute. But 
when one went down, it was instant ‘aqua-life’ for the crews 
working in that hole.” 

Although the West Pond may attract errant wind surfers, 
the new lake may also become a new source of rich brines 
for local mineral extractors. “The West Pond brines will 
be six to seven times as concentrated as our Great Salt 
Lake brines were,” says Lee Brown, spokesman for Amax 
Magnesium Inc., based in Salt Lake City. "We're hoping 
to tap the pond brines directly,” he says. Salt and magne- 
sium extracts are economically feasible, and there may 
be a valuable bonanza of low-grade lithium brines. The 
demand for lithium is growing, as firms such as Eastman 
Kodak Co. market more batteries based on this metal. 

If Utah’s fickle weather cooperates, the Great Salt Lake 
pumping plan may finally stem the advancing water. 
Utahans are hoping to evaporate their troubles away and 
gain a little breathing room in the process. 


tahans are 


Digital VCRs store a video picture in memory for dazzling 
results: picture-in-picture, super-still frame, and special ef- 
fects. There are new features, too—like light-pen program- 
ming. One brand even removes video noise, so the recording 
is better—sometimes—than the original broadcast. 


By GORDON McCOMB Photos by Greg Sharko 


reeze it right there!" Head 
F high-school football coach Fred 
Meyer stood in front of the TV 
screen and stared intently at the ac- 
tion I had recorded for him (as the 
team's unofficial cameraman) at a 
play-off game. I pushed the "still" 
button on the VCR, and the motion 
stopped abruptly. On the screen was 
Continued 
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Special effects and new features 


a fullback catching yard pass 

"See that! See that!" Meyer ranted 
at his team. He turned to the fullback, 
seated in the front row. *You barely 
caught that ball by the tips of your 
fingers!" The fullback sank into his 
chair, knowing that his big catch was 
owed to luck, not skill. 

No one could argue with the play- 
back. The picture was unmistakably 
clear. Unlike most home VCRs, the 
freeze frame on this new RCA VMT- 
400 machine showed no agitation or 
"noise bars." 

Why such crystal clarity? With con- 
ventional VCRs, still frames are made 
by stopping the tape and having the 
rotating video heads repeatedly scan 
the same TV image tracks. The re- 
sult: jitters, rolling, and noise bars 
—bands of salt-and-pepper flecks, 
particularly at the top and bottom of 
the screen. The RCA unit, on the other 
hand, uses computer chips to store a 
digitized image of the frame in its 
random-access memory (RAM). The 
digital circuits ensure that only a com- 
plete video field is “grabbed” into 
memory, so there are no noise bars dur- 
ing playback. You see only the picture, 
frozen in silicon. 

Clean still pictures are only one 
benefit of the newest digital VCRs. De- 
pending on the model, you may also 
get noiseless slow-motion and fast- 
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motion playback, digital enhancement 
of the picture during normal playback, 
unique special effe uch a 
terization” and “mosaic,” picture-in- 
picture (PIP) effects, and more. 
Most major manufacturers have at 
least one digital VCR model, and new 
units are expected to come out in the 
next few months. But are the ma- 
chines really worth their higher cost? 
Do the features warrant the hoopla, 
or are they marketing gimmicks? 
What exactly are digital VCRs, and 
what's in store for tomorrow's models? 
To find out, I tried out some of the 
current digital VCRs and talked to in- 
dustry insiders. Here's what I found. 


The meaning of digital 


“First, realize that the term ‘digi- 
tal VCR’ is really a misnomer,” says 
Daniel C. Hunt, a senior engineering 
staff member at RCA's consumer elec- 
tronics group. “We call the RCA VMT- 
400 a ‘digital-effects’ VCR. It has 
digital circuits for video special effects 
during playback, but it does not re- 
cord digital data on tape.” 

That goes for all the so-called digi- 
tal VCRs, Hunt told me. The record- 
ing and playback medium is still 
analog, as with conventional VCRs. 
In the current models, digital circuits 
are only used during playback of a tape, 
and sometimes for capturing and dis- 


playing a single over-the-air picture 

Digital video effects are achieved by 
routing the analog playback signal 
(coming from the tape or through the 
VCR tuner) to an analog-to-digital 
(A/D) converter. This chip transforms 
analog signals into their digital coun- 
terparts. The digital information is 
then processed and stored in a dy- 
namic RAM, in much the same way 
that a memo or spread sheet is stored 
in the memory of a personal computer. 
Digital VCRs have from 64 to about 
300 kilobytes of RAM packed inside 
them, or about the same as the aver- 
age desk-top computer. Before you 
see the final picture, the digital data 
stored in RAM are reconverted using 
a digital-to-analog (D/A) converter. 

Most digital VCRs use six-bit digi- 
tization, meaning that any picture el- 
ement, or “pixel,” on the screen is 
stored as a six-bit binary number in 
RAM. With six bits there are a maxi- 
mum of 64 possible combinations. 
That’s what causes the “digital look,” 
the blockiness, during playback. With 
more bits representing each picture ele- 
ment, there would be more resolution 
in the final picture. 

For the kinds of effects used in to- 
day’s generation of digital VCRs, six 
bits seems a good compromise. The 
limited resolution is balanced against 
the cost of more complex converters. 


creates speci 
patterns (top) and "oil paintings. 
Multi-strobe function on the Magn: 
vox VR9670AT splits screen to display 
quence of images. 
Hitachi's unit lets you monitor a 
уе TV picture, in any corner of the 
screen, while watching a tape. Push a 
button, and the pictures change places. 
‘Two NEC models lower no (top) 
by storing a video field in memory 
mming it with the next field. 
hiba's DX-900 digital VCR is pro- 
grammed by touching a hand-held, 
fiber-optic pen against the screen. 


“The more bits you have,” adds 
RCA’s Hunt, “the more expensive the 
analog-to-digital and digital-to-analog 
circuits, and, of course, the more costly 
the VCR. And with video, these cir- 
cuits must operate at extremely fast 
speeds—in excess of eight to ten 
megahertz. That adds to the cost, too. 
Right now, VCRs are using digital 
circuits primarily for special effects, 
so the resolution doesn't have to be 
super-high." 

Once digitized, the picture data can 
be manipulated to create unusual ef- 
fects (see photos above).Says Hunt: “For 
the posterization and mosaic effects of 
the RCA VMT400, we just read out 
the data in different ways. For instance, 
to create the high-contrast posteriza- 
tion, or ‘paintbrush,’ effect, the D/A 
converter simply ignores the bottom 
three of the six bits [for each pixel]. 
That makes a rough, contrasty signal.” 
For the mosaic effect, Hunt says, cer- 
tain bits are skipped and others re- 
peated. This creates large mosaic-like 
blocks. The more bits that are skipped, 
the larger the blocks. 

Not many digital VCRs are capa- 
ble of posterization and mosaic spe- 
cial effects (see table for comparisons), 
but one feature they all have is a 
crystal-clear still picture when you 
press the “pause” or “still” button. The 
same frame-grabbing electronics are 


You don’t need to see your VCR or TV 
screen to program Hitachi's digital 


used to capture broadcast pictures. 
You can use this feature—known as 
freeze TV—to take a "snapshot" of 
phone numbers, addresses, recipes, or 
other information that's broadcast to 
your home. The feature doesn't work 
when you're recording, however. 

Digitally enhanced slow motion is 
another common feature. On most decks 
the slow-motion rate is preset, but on 
some—the Toshiba DX-400 and RCA 
VMT400, for instance—you can vary 
the slow-motion speed. Many of the dig- 
ital VCRs I looked at have a frame- 
advance feature, which lets you view 
still frames one at a time. In the To- 
shiba DX-900, the frame advance has 
a unique twist. “Four consecutive 
frames are displayed on the screen in 
four equally sized quadrants. The 
viewer can then engage the frame ad- 
vance in forward or reverse modes. 
One of the applications of this feature 
is sports analysis,” explains David 
Patterson, a marketing manager at 
Toshiba. How about looking at your 
golf swing or running style? 

Some of the newest machines, like 
Canon’s VR-HF800, divide the screen 
even further—into nine segments. 
The machine freezes nine successive 
video frames on the screen, or displays 
scenes from up to nine TV channels. 

A refinement of the frame-advance 


Ж 4 
VCR. Use the remote-control unit's dis- 
play, and transmit the commands later. 


feature is called strobing; it's found 
on the JVC HR-D570U, Sharp VC- 
0750, and Toshiba DX-800, among 
others. The tape is played back at nor- 
mal speed, but when you press a but- 
ton, individual still frames are briefly 
displayed on the screen. The picture 
is updated every second or so; most of 
the units allow you to vary the strobe 
repetition rate. 

A number of digital VCRs, includ- 
ing the Hitachi VT-1570A, RCA VMT- 
400, Sears 5352, and Toshiba DX-900, 
have the PIP feature. With PIP, a 
smaller picture from the VCR tuner 
or the tape is displayed in one corner, 
while another picture fills the rest of 
the screen. Controls on the deck let 
you select which image you want dis- 
played full-size with audio and in which 
corner you want the smaller PIP image 
to appear. 

The NEC DX-1000U and DX-2000U 
are the only machines that use digi- 
tal circuitry to reduce noise in the 
playback picture. Here’s how they do 
it: Each video frame is composed of 
two consecutive fields, and the lines 
from the two fields interlace. During 
playback, the NEC machines digitize 
the information from the first field and 
add it to the information from the suc- 
ceeding field. This increases the ratio 

Continued 
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of signal information to random noise, 
so the picture looks sharper. 

The problem, critics say, is that the 
technique creates an annoying image 
lag when the picture is in motion. 
However, I tested the NEC-2000U with 
a variety of tapes and found only the 
fastest action objectionable. 

The high-end digital VCRs boast of 
advanced features common to other 
pricey machines—like hi-fi stereo, 
MTS stereo, and one or two extra 
video heads for enhanced recording 
and playback. All of the digital VCRs 
currently available are HQ, though 
most decks don't have all four of the 
HQ circuits [“New HQ VCRs,” Dec. 
'86]. The Toshiba DX-900 is among the 
most advanced of the group, sporting 
a fiber-optic light pen for easy on- 
Screen programming (see photo), and 
Pulse Code Modulation digital audio 
recording. 

Prices for digital VCRs range from 
$100 to $300 more than similar decks 
without digital features. That's a 
pretty stiff premium for jitterless 
freeze frames. Most digital decks re- 
tail for between $650 and $1,000. 


Intimidation 
Your only choice when buying a 


VCR used to be whether to get VHS 
or Beta. Now you can choose from a 


long list of features and capabilities. 
"Toshiba introduced the first digital 
VCR, the DX-5, іп 1985," says Toshi- 
ba's David Patterson. "At that time, 
we were conscious of the increased 
complexity that digital enhancement 
brought to the DX-5, so we limited the 
digital features to a handful of special 
effects. Our second-generation prod- 
ucts, which include the DX-400, DX- 
800, and DX-900, offer a few more fea- 
tures over the first models, but we are 
still concerned about intimidating and 
confusing VCR buyers." 

Other manufacturers agree. That's 
why most digital effects are transpar- 
ent to the user. "When you push the 
*pause' button on the VMT400," says 
RCA's Daniel Hunt, “you activate the 
digital frame-grabbing electronics. But 
you wouldn't know it. It works just like 
the ‘pause’ or ‘still’ button on any oth- 
er VCR.” 

Attempts at simplification can re- 
result in marginal usefulness, which 
may be why some critics have labeled 
the digital effects “gimmicks.” The 
refinements, they say, are not enough. 
“The currently available digital VCRs 
are, in my opinion, not recommended 
buys,” says Mare Wielage, editor of 
Videofax, a magazine devoted to video 
connoisseurs. 

“Crystal-clear still frame and pic- 


The current crop of digital VCRs 
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ture-in-picture are fine for some ар- 
plications,” Wielage adds, “but really 
useful features are all but ignored.” 
Wielage claims manufacturers could 
be doing things like using digital cir- 
cuits to eliminate ghosts (by identi- 
fying and editing out the reflected 
signals that arrive late at the an- 
tenna) and to manipulate pictures 
(stretching and zooming, for example). 
“Future models may have these fea- 
tures,” he says, “which would make 
them much more worth buying.” 


On the drawing board 


Digital-VCR manufacturers like to 
talk about adding digital time-base 
correction to their decks, a feature 
they say will drastically increase pic- 
ture quality. “To understand what 
time-base correction does,” explains 
Hunt, “you must first realize a prob- 
lem inherent in television transmis- 
sion. The horizontal lines that make 
up the TV image don't always line up 
with one another. That makes any ver- 
tical line you see on the screen look 
jagged. Time-base correctors, which 
are currently used only in broadcast 
studios, clock out each horizontal line 
so that it perfectly matches the ones 
before and after it.” 

Time-base correction requires that. 
the entire video frame be contin- 
uously digitized during normal play- 
back. That means using eight- or 16- 
bit A/D and D/A converters, as well 
as about 512 kilobytes of memory. “All 
that would add about $500 to the price 
of a VCR,” says Wielage, “and I don't 
think anyone will spend that much 
for the feature. As the price of chips 
comes down, of course, the cost of add- 
ing a time-base corrector to a consum- 
er VCR will fall in line.” 

“We have a lot up our sleeve,” teases 
Toshiba’s David Patterson. “Our goal, 
apart from improved digital effects, is 
a total improvement in picture qual- 
ity. But the problem always comes 
back to the picture source. The origi- 
nal video information is in analog 
form, and until we have digital video 
transmission and storage, digital 
VCRs can only do so much.” us 


19811 motion (from tape); slow motion; "frame advance; “fast scan; “freeze motion (from broadcast TV); picture-in-picture; 
7posterizatic 


ion; video noise reduction; ?not available at press 
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time 


Akai Division, Mitsubishi Electric Sales America, 225 Old 
New Brunswick Rd., Piscataway NJ 08854; Canon U.S.A., 
1 Canon Plaza, Lake Success NY 11042; Curtis Mathes 
Corp., 144 Greenway Dr., Irving TX 75062; Hitachi Denshi, 
175 Crossways Park W., Woodbury NY 11797; JCPenney, 
1339 Tolland Tpke., Manchester CT 06040-1567; JVC Co. 
of America, 41 Slater Dr., Elmwood Park NJ 07407; Magna- 
vox, 1-0 & Straw Plains Pike, Knoxville TN 37914-1810; 
NEC Home Electronics, 1255 Michael Dr., Wood Dale IL 
60191-1094; Panasonic Co., 1 Panasonic Way, Secaucus 
NJ 07094; Quasar Co., 1325 Pratt Bivd., Elk Grove Village 
IL 60007; RCA Consumer Electronics Business, 600 М. Sher- 
man Dr., Indianapolis IN 46201; Sears, Roebuck & Co., 
4640 Roosevelt Blvd., Philadelphia PA 19132; Sharp Еіес- 
tronics Corp., Sharp Plaza, Mahwah NJ 07430; Teknika Elec- 


< 

У5-М9300:5) 

VR-HF800 4 v и|и Ste ai 
catalog search; bar- 
code programming 

Curtis BV747 na? |а| ГА ГА vv Multi-strobe 
Mathes L 
ВУ780 ma. |4|У ГА ШГАГАГАГА vv 
Hitachi |УгіЗ А |499 |3| ACACA v Mono version 
vrisza | 649 |sjv[v | |viv|viv v PIP picture swap 
JCPenney [6866190 | 500 |2| v On-screen programming 
Jvc HR-D570U | 1,050 |41. LAC и [ии [иии v 2-speed strobe 
Magnavox | УН9645АТ 649 |4| ^ LA UA UA i 
уяов?оАт | 1.249 [a| V| v |v|v]v|v]v] [ele B-speed strobe 
NEC DX-1000U 699 |2| 7 viviviv]v 17 |2-speed search 
DX-2000U 819 |21 и | v [и [ии [ии | v | v" »/ | DX-1000U stereo 
вх50000 [1119 |2|v|v |v]v|v]|v|v]v]v 57 [Dolby noise reduction 
Panasonic |РУ-3770 525 [3| 7 “1У1У1У1У1У1 
P4770 600 |4|v CACA CACA CACA 
PV-4780 1,150 |4| [ v | LALALALA v Double-fine slo mo 
Quasar |үн5379 | 520|3|v “ 2-speed search 
УН5479 570 [4| 7 v 2-speed search 
VH5975 1,030 |4|v | v |v |v ји |v | v" LA LA 4-screen channel search | 
RCA VMT400 699 [3| v rata Ca Ca Ca 7 | [Variable-speed slo mo MAN ICTU OF Dror owe 

ҰРТ490 549 |3| ГАГАГАГАГАГА 

veras | eas|3|v | v PALALACALALZ 

ҰРТ595 799 ІН viv CACA CACA CACA CAE ...| Variable-speed slo mo 

‘Sears 5352 640 |3| v | v ији [и |v |v |v |v | v 

Sharp. VC-D75U 800 |2| y v саса | Variable-speed strobe 
Teknika — |VCR789 ЕС |a v | v |v]v|v]v]v] ]viv Multi-strobe 

Toshiba DX3 750 |2| ^ LA UA vive 2-speed picture search 

DX-7 1296 |4|v | v |v |v |v]v БАГА Stereo version of DX-3 

DX400 | 680|2|v ГАГАГАГА 34- or Vio-speed slo mo. 

DX-800 1,000 j4|/ | v |v iv ]w |w|v |v | v Ya, Ye and Vie strobe 

DX-900 1.300 |s|v] v |v]v]v]viv] CAG 4-frame frame advance 


tronics Corp., 353 Rte. 46 W., Fairfield NJ 07006; Toshiba 
America, 82 Totowa Rd.. Wayne NJ 07470 
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A special section of projects and 
products to help you upgrade your home 


Superbench 


boasts 21 features most wanted 
by workshoppers 


Connect plastic 
pipe to water 
heaters? 


With the proper transition fit- 
ting, it's safe and easy 


Raise the floor 


to tuck a guest bed beneath a 
dramatic dining room 


Water-powered 
sump pump 


kicks on to prevent flooding 
when power lines are down 


Elegant 
alcove built-ins 


Я give you a private reading nook 


ог а service bar 


Radon revisited 


How to win the war against na- 
ture'sown carcinogen 
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Though designed to flank a radial-arm or bench saw (as easy repositioning. Unit at left has a center tool caddy that 
shown on the cover), the two bench units are on casters for slides out for toting to jobs elsewhere in the house. 
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E POPULAR SCIENCE put it to the shop experts: If you could own the 
f ideal bench for home projects, what features would it have? From 
^ their responses, we created this dream workbench. You can dupli- 
cate it, keeping features you need while omitting those you don't. 


By PHIL McCAFFERTY 
Drawings by Eugene Thompson 


workbench—and what evolved was a two-bench sys- 

tem with 215-by-5-foot laminated maple tops and the 
long list of practical features listed below. Many of those 
features are shown in the photos on these pages. Less ob- 
vious is the full-access island concept of the benches that 
allows working from both sides. The benches also sport 
skirts for clamping, and other clamping provisions. 

I had lots of input in tackling this assignment. Many 
POPULAR Science staff members and all of the magazine's 
home and shop contributors (like me) have home workshops 
—and firm convictions about what type of workbench is 
best. 

Writer Tom Jones said, “The top must be designed for 
clamping access. Nothing screws up a project more than 
discovering you can't clamp it. And I want a bench with 
generous surface area.” POPULAR SCIENCE Art Director Dave 
Houser pushed for movable modules. Editor-in-Chief C. P. 
Gilmore was strong for making the modules the same 
height as a saw to provide a continuous, flat working sur- 
face. Tool-techniques expert "Cris" DeCristoforo wanted 
built-in electrical outlets, a metalworking vise, and a metal 
plate for “banging on.” Home and shop consultant Rich 
Day seconded the metal vise need and wanted to make 
sure we had bench dogs for clamping boards on the bench 
Continued. 


Т- search was for nothing less than the ultimate 


21 great ideas to choose from 


Movability (with locking casters) 
Full-access island positioning 
Splits in two to flank saw table 
Portable tool caddy (large photo) 
Slide-through accessory drawers 
Storage cabinets for tools 
Built-in shop vac (Photo 1 at left) 
Butcher-paper dispenser (Photo 2) 
Paper-towel dispenser (Photo 2) 
Bench brush (Photo 2) 
Front vise (Photo 2) 
Tail vise (Photo 3) 
Strip outlets for power tools (Photo 3) 
Small-parts trough (Photo 3) 
a Switchable bench-top tools (Photo 4) 
— 5-5 Laminated maple work top 
| < Clamping skirt 
Я | Bench-dog holes 
Studs for hold-down clamps 
“a. Add-on metalworking vise 


Other features listed at right are demonstrated in photos Lockable security compartments 
above, including switchable clamp-on bench-top tools. 
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Марі Clamping versatility includes bench Skirt for top that takes bench dogs has 


drilled, glued, and clamped in alignment dogs for wide boards, bench skirt for slots cut at 2° angle before adding inner 
for rods that pass through assembly. C-clamps, stud holes, and vise grip. strip. Chisel-cut head notches. 
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How to mount vises 
VISE INSTALLATION — Pexc:oos nore 


LAMINATED VISE BLOCK 
2-Ma' HIGH « 2-1/2"W1DE. 
ONG = 


FOR HOLE 
DIMENSIONS 


DOG HOLES CROSS SECTION 
The vise hardware for the front and end vises was No. 17D104 from 
Woodcraft Supply (Box 4000, Woburn, Mass. 01888). | found 
the instructions with the vises difficult to follow and not well suited 
for this bench design. Follow these tips instead. 

Glue up the vise jaw blocks. If you want bench dogs here, you 
must notch the jaw as shown before the front 3/4-іп. board is glued 
on. Note that the front board is also notched. 


Turn the finished bench top upside down and shim it 6 in. off a 


Improve Your Home Bl 


flat surface. Scribe a center line on the bottom of the bench top, 
perpendicular to the skirt. For the end vise, the center line will be 
the center of the end. For the front vise, it should be 10%4 in. from 
the outer end of the skirt—half the length of the jaw. 

Make up the two 4-in.-wide-by-5-in.-long maple blocks of a thick- 
ness that is У in. less than the height of the skirt below the inside 
surface of the top. Unscrew the vise screw from the base plate and 
center the plate on the blocks between the guide rod holes. Glue and 
screw the wood blocks so their edges are at the edges of the base 
plate. Replace the base plate on the center line with the front edge 
square against the skirt, mark the hole locations, and fasten in place 
with Y-by-2¥2-in. lag screws. Make up and fasten the vise block 
with counterbored У-іп. lag screws 32/2 in. long. Don't glue yet. 

Tape up а %-іп. spade bit so it fits snugly into the guide rod holes, 
and rotate it so it marks a center location on the vise block. Use 
а '%e-in. bit to locate the vise screw hole center. Remove the vise 
block to an accurate drill press; drill the holes. Reassemble the block 
to the skirt, position the vise jaw on the center line, and clamp it to 
the block. Remove the vise block and jaw as a unit. Using the holes 
in the block as a guide, start the holes in the jaw. Remove the block 
and continue drilling. Put the block back on and assemble the screw 
to the base. Push the guide rod collars up against the vise block and 
scribe. Remove the block and rout 'z-in.-deep recesses for the col- 
lars. Reassemble, mark the hole locations, and fasten the collars 
with flat-head screws. Glue the vise block to the skirt, reassemble 
the vise, then drill and fasten the vise front plate to the jaw. With a 
plane and sander, smooth the top of the jaw flush.—P. M. 


To cut 2° slanted slots in vise jaws 
for bench dogs, put shim—a metal rule 
here—under the edge of the jaw block. 


Position the vise base on blocks against 
the edge of the skirt. Here, the vise 
block is drilled but not yet glued. 


Make a cardboard template that clears 
the vise mechanism; mark area where 
the top of bench frame must be cut out. 


More stability? Add jack rails 


After shooting our studio photos, | took the workbenches back home 
to my shop and bolted a jack rail across the end to compensate for 
uneven floors and for positive locking for heavy-duty uses, as shown 
in photo below. Even though I used the heaviest roller-and-ball-bearing 
casters | found by mail, there’s still a slight amount of clearance in 


n 


zm 


the bearings, and the locks can be budged if you try hard enough. 

Jack rails, bolted and lagged to both ends of the base, correct this. 
The ends of the jack screws—actually just large carriage bolts—rest 
in maple blocks made nonslip by sheet rubber cemented to the bot- 
tom. To use, loosen the nut on top of the rail, turn the screw down 
with a wrench under the head, then lock the top nut fast. To move 
the bench, merely retract the jack screws.—P. M. 


ate алох 
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Combine the units to suit Accessories you can make 
different jobs 
DRORAMETS MOD PROTECTIVE PROTECTIVE Lal 
комита CARPET HARDBOARD 
wane А 
4 
END TO END 
ч 
NP Б 1 
“ 
* 
SMALL BENCH-TOP TOOL * 
L- SHAPE SWITCHABLE MOUNTING PLATE 
Мы ALAS ; 1 
TABLE Saw) Aa OOD. VISE HOLDER AND "BANG" PLATE 
TOA. « 19-7/8" 
Pave S/B* DIA. HOLE ә 2A4 Û 
LI 
4 
BACK To BACK BENCH-TOP TIE-DOWN HOLE 
top. Tool expert A. J. Hand proposed drawers that would reduce the height of the tool—unless you're very tall. 
open from either side, because, as he said, “I currently Build the top first. The two-inch-thick top is laminated Y 
have this arrangement, and like it a lot.” Home and Shop from 1%-inch-wide maple strips. Maple is durable and is 
Editor Al Lees, who originated the assignment, put in probably the most readily available hardwood for bench М 
a bid for a built-in tool caddy that could go to remote tops in the US. For contrast, we dressed up the project 
jobs, and for a kraft paper roll for disposable bench-top by making the top skirts and vise jaws of cherry. Using * 
protection. maple throughout would be standard because it's harder 
This was just a sampling of the many ideas that flowed: than cherry. Take your pick. 
There was general agreement that the bench must have a The width of the bench tops? I kept mine 28 inches so 
sturdy wood top, solid construction, and full accessibility. — they'll roll through the door to my shop. That's wide enough 
Also, most consultants wanted heavy locking casters. While so that when I place the two units back to back, they offer 4 
the photos and drawings call for two benches built to work firm support for laying out four-by-eight-foot plywood 
with a radial-arm saw, one, two, or more bench modules sheets. * 


can be built to work alone or with a table saw instead. 

The system is heavy and not inexpensive to build—the 
price of all the features we wanted. The tops, which are 
removable (and must be removed for transporting the 
benches), weigh over 100 pounds each. Figure on each 
bench unit costing $300 to $600, depending a lot on how 
much you pay for the materials and the features you select. 

Because of variables including bench height, tolerance 
buildup in the laminations, and top thickness variation, 
some of the components are not dimensioned in the plans. 
Construction is in three parts: the skirted hardwood top 
unit; the fir or pine and plywood structural base unit; 
and the lumber-core hardwood plywood panels, drawers, 
and doors. 

Start planning your bench units by deciding if they are 
to work with a power tool so you can establish the height 
youll want them to be. My benches stand 37¥ inches 
high to match my Sears radial saw. That's the maximum 
height you should go—most workbenches are from about 
34% to 36% inches high. If you want to match a bench to 
a tool that stands higher than mine, don't. Find a way to 
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Select flat, smoothly planed, one-edge-surfaced 1%-іпсһ- 
thick stock and carefully rip it 2% inches wide. Ten 
56-inch-long strips are needed for the top with the tool 
trough, 13 for the full-width top. (The length's extra inch 
allows for trimming.) Lay out and drill tie-bolt holes in 
one of the strips and use it for a jig to transfer the holes 
to all the other strips. Note that holes in the rear strip for * 
the trough top are counterbored for washers and nuts, 
and that this strip is also rabbeted on the bottom edge to 
accept the trough’s bottom panel. 

Lay the strips on a flat surface and check that the edges 
fit flush, the bolt holes are in alignment, and everything 4 
is ready for gluing. Gluing must be done quickly. There 
will not be time to correct mistakes after you start, so get & 
help for the gluing process. 

Glue up the four-inch-wide material for the skirts—a 
1%.-inch strip glued to a %-inch strip. Note that the skirt 
for the rear of the trough top is dadoed to take the trough's ¥ 
bottom strip. Also note that the bench-dog slots must be 
cut in both the front and rear 1%-inch strips prior to gluing 

[Continued on page 100] 4 


Connect plastic 
to your water heater? 


By RICHARD DAY 


unning plastic pipe to a hot- 

water tank used to make about 

as much sense as drinking hot 
coffee out of a wax mug. But experi- 
ence has now shown that plastic can 
be used if a proper transition fitting 
with metal threads is used. 

In fact, it's even accepted practice to- 
day to plumb a water heater with tran- 
sition fittings having plastic threads. 
But this will require a pair of ?4-by-8- 

inch or longer galvanized steel ог 
brass nipples. The nipples must be 
threaded-in ahead of the transitions 
to absorb burner heat. 

Because a transition fitting with 
metal threads doesn't need anything 
between it and the inlet and outlet 


tappings of the heater, it's the sim- 
plest solution. These fittings—one is 
shown in the cutaway below—can 
withstand pressurized cold water, hot 
water, and burner heat. So the good 
news is that such fittings—whether 
male or female—can be connected di- 
rectly to any home water heater. The 
transition fitting's job is to take up 
differences in expansion between the 
metal and plastic, and thus prevent 
leaks. Transition unions are the most 
useful kind of transition fittings for 
water-heater use. You can buy them 
with either male or female threads, 
but because most water heaters have 
34-inch female-threaded top tappings, 
you will most likely need the %-inch 
male-threaded type. 

Here's how to install a transition fit- 


THREADED PLASTIC UNION 


METAL TRANSITION 


WATER-HEATER TAPPING 


pipe 


ting: First, coat the metal threads of 
a male transition union with pipe dope 
or tetrafluoroethylene polymer (TFE) 
plumber's tape. Then install the tran- 
Sition union directly into the tank tap- 
pings. Because there usually isn't 
space for a full-size pipe wrench, try 
tightening the union with a 12-inch 
open-end wrench or heavy-duty pair 
of water-pump pliers. 

Now you're ready to build the cold- 
water inlet and hot-water outlet. On 
the cold-water side, install a full-flow 
%-inch gate valve for control. 

Once the transitions have been in- 
stalled to the water heater's inlet and 
outlet, you can run easy-working %4- 
and У-іпеһ plastic tubing the rest of 
the way to faucets or appliances. You 
could use chlorinated polyvinyl chlo- 
ride (CPVC) for a crisp, professional 
look or flexible polybutylene (PB) for 
ease of installation with long, joint- 
free runs. The rule of thumb is to use 
PB where it won't show. CPVC is fa- 
vored where it will be on view. Don't, 
however, try to plumb a water heater 
with polyvinyl chloride (PVC), acryl- 
onitrile-butadiene-styrene (ABS), or 
polyethylene (PE) plastic tubing or fit- 
tings. None of these has the necessary 
heat resistance to handle hot water. 

For the water heater's temperature- 
and-pressure-relief system, a simple 
male adapter of CPVC may be used 
in the %-inch outlet. (A few plumbing 
codes call for one-inch temperature- 
and-pressure-relief valves.) A plain 
adapter will work in this location be- 
cause it isn’t pressurized. The lower- 
cost male adapter accepts a %4-inch 
CPVC relief line heading for a proper 
drainage spot for emergency blowoff 
of water and steam. And although PB 
is fine for water supply pipes, most 
plumbing codes require rigid pipe for 
relief lines. usi 
Male-threaded transition union suit- 
able for direct hookup to a water heater 


is shown in cross section. Its metal and 
plastic sides meet across a soft gasket. 


SEPTEMBER 1987 | 81 


Improve Your Home | ШЕ 


By AL LEES 


first house, despite its modest 
size—until Nancy's college 
roommate phoned from a distant city 
proposing a week's visit in the fall. 
Though Nancy welcomed the chance 
to entertain Donna and to meet her 
new husband, Ken, she abruptly re- 
alized that a house that was adequate 
for herself and Dann offered no hos- 
pitality for guests. Not only was there 
no extra bedroom, there was not even 
space to store another bed. True, the 
living room needed a couch, but Nancy 
didn't want to settle for a sofa-bed. 
Fortunately, the announced visit 
was several weeks off, and Dann had 
been planning major work on their 
home's skinny living room, where fur- 
niture groupings were awkward. He 
hoped to create a dining area off the 
small kitchen. 


N ancy and Dann rejoiced in their 


Need a guest bed? Ы 
And storage space? | 


Raise 
the floor 


By adding a platform to the dining area, 
these homeowners gained a handy guest 
room plus storage for bulky, rarely used 
items such as luggage, boxes, and cartons. 


C 


The characters are fictional, but the 
situation is typical of the problem I 
designed this innovative project to 
solve. My solution, as the drawings 
show, raises the floor of the dining 
area two feet so that a full-size bed 
could be stored underneath. This 
meant rebuilding most of the non- 
load-bearing partition along the 
kitchen, and the addition of two sets 
of steps to turn the corner from the 
living room into the kitchen. But ele- 
vating the dining area with a plat- 
form added architectural distinction 
as well as badly needed storage space. 
And the pass-through from the kitch- 
en can also double as a serving shelf. 

I asked Louisa Cowan of Armstrong 
World Industries’ Design Center to 
refine the concept, and she came up 
with the idea of putting the guest bed 
on lockable casters so that it could be 
left (during the day) protruding far 
enough from the platform to serve as 


a bolstered couch. Cowan chose ma- 
terials for the floor and ceiling and 
mocked up a prototype of the set- 
ting at the Design Center, as shown in 
the photos above. 

To resume the scenario: When 
Donna and Ken arrived, they were 
treated to their own guest space—an 
area that quickly converted from liv- 
ing room to bedroom by simply roll- 
ing the bed forward from under the 
platform and drawing vertical blinds 
across the open side of the dining 
room, as demonstrated in the large 
photo above right. 

In the morning Nancy could proceed 
with breakfast preparations, placing 
food on the pass-through and even set- 
ting the table without disturbing the 
privacy of her guests. And the guests 
could then restore the living room to 
its main function by simply rolling the 
bed back into its couch position and 
replacing the bolsters. 
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The guests were grateful for rest- 
ful sleep on a real bed rather than a 
compromise fold-out sofa. And because 
the dining room's sheet vinyl flooring 
seals all joints in the plywood plat- 
form, there's no sift-through of floor 
debris onto the bed below. The same 
sheet vinyl used on the living room 
floor ensures easier rolling of the bed 
casters than carpeting would, and it 
won't develop a wear pattern. To link 
the two areas, vinyl flooring was also 
applied to the stair treads. 

The privacy blinds are attractive in 
themselves, and they offer a bonus 
function: After dinner, they can be 
drawn to screen table clutter from 
view. Even when guests aren't spend- 
ing the night, this lets the hosts post- 
pone cleanup so they can join their 
guests in the living room for coffee. 
On the other hand, before a dinner 
party the open blinds offer an almost 
theatrical display of the decorated 


table. And to permit ready access to 
the "stage," the blinds at the top of 
the stair tuck neatly into a wall re- 
cess built into the reconstructed par- 
tition, next to the sliding pocket door. 

Construction of the platform was 
started by attaching level 26s to all 
three walls of the dining area, with 
their top edges 23¥ inches above the 
existing floor all around. (We were 
working from a level floor; in actual 
houses ledger heights might have to 
be adjusted to compensate for floor 
sag.) When ?4-inch plywood is fastened 
on top, it brings the platform height 
to two feet. These ledgers should be 
tied into existing wall framing wher- 
ever possible by driving five-inch-long 
lag screws into studs. Then, to create 
the open edge of the platform, two 6x6 
posts were erected from floor to ceil- 
ing and framed out to create the open- 
ing of the bed recess. It's a good idea 


Continued 


Rebuilt kitchen partition features pass- 
through, pocket door, recess for blinds. 
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Product specifications 
* 
The following manufacturers were selected for participation in this project: 
Armstrong World Ceiling tile 
Industries, Inc. Pattern: Willow Square 12x12 tiles 
ы Liberty & Charlotte Sts. Color: Beige 
Lancaster PA 17604 
Floor covering 
^ Pattern: Timespan San Xavier, 
No. 67782 
P Color: Taupe 
Benjamin Moore & Co. Wall paint. 
51 Chestnut Ridge Rd. Dining-room walls: GN-77 
Montvale NJ 07013 Living-room walls: GN-76 
4 Chapman Mfg. Co. Table lamps 
481 W. Main St. 
- Avon МА 02322 
Gilliam Furniture, Inc. Furniture (upholstered) 
к 820 Cochran St., Box 1610 ‘Armchairs, No. 345 
Statesville NC 28677 
Louver Drape, Inc. Vertical blinds 
1100 Colorado Ave. Pattern: Mountain Shadows 
> Santa Monica CA 90401 Clear-Edge Louver Groover 
5 Thomasville Furniture Furniture (wood) 
Industries Dining room: Prestige Collection 
401 E. Main St., Box 339 Living room: Country Collection 
^ Thomasville NC 27360 
West Point-Pepperell, Inc. Bedding 
Consumer Products Div. 
1221 Ave. of the Americas. 
4 New York NY 10020 
DESIGN BY LOUISA COWAN, A.S.I.D.; PHOTOS BY CARL SHUMAN; 
4 DRAWINGS BY EUGENE THOMPSON 


to lay out this location on the living-room floor with mask- 
ing tape so you'll be certain the couch will be positioned 
exactly where you want it. 

A 2x6 band joist was bolted across these posts at the 
same height as the wall ledgers. The space between the 
right-hand post and the kitchen partition was also bridged 
by a plywood riser to support the extra piece of plywood 
that extends the floor here. Next, metal joist hangers were 
nailed on and the 2x6 joists laid in, as shown in the per- 
spective sketch. The pattern is determined by how you 
wish to position your four-by-eight-foot sheets of plywood, 
because each joint between sheets must fall along sup- 
port framing. 

At this point you'll have to determine how much access 
to the storage you'll want. By rolling the bed all the way 
forward, we could reach areas surrounding the bed recess, 
but the right-rear corner of the platform remained inac- 
cessible. The sketches show one option for reaching this 
area: Leave a floor panel loose so it can be lifted. By choos- 
ing a vinyl flooring with a grid design (such as the Arm- 
strong Timespan San Xavier shown) you can cut along 
grid lines so that a "trapdoor" can be created without dis- 
rupting the pattern. 

The flooring was easy to install, on both the platform 
and the living-room floor. Unlike most sheet vinyl, Arm- 
strong's Interflex flooring doesn't have to be cemented down 
all over. You just fasten it around the edges. 

Before constructing the bed cart, you should obtain the 
box spring to dimension the cart to fit. Under each corner 
gusset we mounted a flat-plate caster. The front pair have 
lever locks. The mattress itself was fully upholstered, and 
a matching pleated skirt was tacked around the cart. The 
bed assembly was positioned against the open end of the 
platform to check the recess framing before applying 
drywall. We upholstered eight-inch-diameter cylinders of 
foam rubber to create 26-inch-long bolsters. For the head- 
board (which remains stationary as the bed is rolled under 
it so that it also serves as the back of the sofa), a 16-by- 
56-inch slab of four-inch foam was upholstered. 

In rebuilding the kitchen partition we not only framed 
in the pass-through (with a pull-down tambour door to 
hide the kitchen from diners) and hung a door panel on a 
pocket track, but also built in a tall, skinny recess into 
which the stacked vanes of the vertical blinds tuck so that 
the full width of the stair entry is left open. 

One of Louisa Cowan's clever design touches is the com- 
plex two-tone effect she achieves with the wall-paint col- 
ors she selected for the two rooms (see product box). Look 
carefully at the photos, and you'll see that a.dark field of 
color with light trim is used in the living room; the walls 
in the smaller dining area are painted the lighter tone 
while the darker one is used on the trim. The trim mold- 
ings are lengths of %4-inch quarter-round (against the ceil- 
ings) with one-inch half-rounds along the bottom edge of 
all cornices. To tie the rooms together, this treatment is 
carried along the right-hand walls, where no cornice boards 
are needed. You'll save yourself tedious masking chores if 
you paint all the moldings before you apply them. 

Will a platform work in your house? Probably, if the 
ceilings are at least 8% feet high. Even where head room 
will be tight, a platform makes special sense in a dining 
area: Unlike a kitchen or living room, this area's function 
keeps you seated, so а 62-to-7-foot ceiling here will feel 
cramped only to extra-tall people. POPULAR SCIENCE hasan- 
other type of storage platform (with roll-out carts) under 
construction for a future issue. 05 
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Water- 
sump pum 


When the power fails, so do 
electric sump pumps. Water 
pressure keeps this backup 
unit running. 


By STUART F. BROWN 


fter a few days of violent thun- 
As tree branches litter 

the roads, power lines are down, 
and seeping water has started to make 
a lot of basements look more like in- 
door swimming pools. The problem, of 
course, is that the storms that bring 
the flooding also put sump pumps out 
of business. 

A Canadian manufacturer has come 
up with a solution for houses that are 
hooked up to municipal water systems. 
Home-Guard is a simple backup sump 
pump that uses water pressure as the 
sole power source. 

Backup sump pumps aren't a new 
idea; battery-powered and gasoline- 
engined models have been available 
for years. But both have disadvan- 
tages. Batteries require periodic charg- 
ing, and someone must be present to 
start many types of gasoline-powered 
pumps— not a lot of help if a house is 
unattended when flooding occurs. 

Here's how the Home-Guard pump 
works: A water-supply line is con- 
nected to the pump's automatic con- 
trol valve. Attached to the valve are 
a float and a weight suspended in the 
building's floor sump. Should flooding 
and a power failure (or electric-pump 
breakdown) coincide, the rising water 
level in the sump opens the control 
valve. This allows household water to 
flow through a connecting hose to the 
pump unit, which is connected to the 
primary sump pump's outlet pipe. 

Inside the backup pump, the house- 
hold water flow is directed through a 
small orifice into a venturi tube, caus- 
ing a jet action that creates suction 
at the pump's intake grille. Sump 
water is drawn in through the grille, 
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DISCHARGE PIPE 


WATER-POWERED 
BACKUP PUMP 


HOUSEHOLD WATER SUPPLY 


‘CONTROL VALVE 


A metal or plastic line tapped into the 
water supply powers the backup 


and—along with the household water 
—expelled through the discharge pipe. 
When the water recedes in the pit, or 
the electric power is restored, the float 
automatically shuts off the backup 
pump. No more household water is 
used unless the float opens the con- 
trol valve again. 

In operation, the unit consumes 
about seven gallons of household water 
for every 10 gallons of sump water re- 
moved. (Operating cost in most cases 
will be less than 50 cents per hour.) 
Home-Guard's pumping capacity var- 
ies depending on water pressure and 
the height of the discharge pipe. In a 
normal installation using 40—50 
pounds of pressure and a nine-foot 
discharge height, Home-Guard would 


DRAWING BY ED LIPINSKI 


pump. Float height is adjusted to per- 
mit normal action of the electric pump. 


remove about 400 gallons per hour. 

Installation is well within the ca- 
pabilities of most homeowners. The 
main decision is whether the backup 
pump will be installed in the sump 
next to the primary pump or above it, 
in an in-line arrangement. If the 
primary pump's discharge port is 20 
inches or more below the top of the 
sump pit, the backup pump can be in- 
stalled in-line, as shown. If the sump 
pit is shallower, the backup pump is 
set on the bottom of the sump and is 
tied into the primary pump's existing 
discharge line with a Y-fitting and a 
45-degree elbow. Home-Guard is dis- 
tributed in the U.S. by Sentry Supply 
Inc., Box 2655, Glen Ellyn, Ill. 60138, 
at less than $150. us 
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` AREYOU 
GOOD ENOUGH 


TO GUT IT? 


Not everybody has what 4 
it takes to handle the new ( 
5656 Professional Skilsaw? 

Field tested by profes- 
sionals for over a year the 
5656 offers an unequaled 
combination of power, feel 
and features. 

Its high performance 13 amp motor 
lets you rip the hardest wood and treated 
lumber Its superb balance lets you work with 
greater precision and less fatigue. And its many innovative features, like a patented remote lower 
guard lift lever let you do the tough jobs more easily. 

Next time you're at your hardware store or home center ask about the 
new рм ШЕ of Se Eower vols. T Р 

nd see the new Skilsaw 4" Professional Circular Saw. 
If you're as good as you think you are, you ve earned it. POWER NEVER FELT BETTER 


E Skil Corporation, Subsidiary of Emerson Electric Co.. 4801 West Peterson Avenue, Chicago. IL 60646. © 1987 Skil Corp. 
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Elegant alcove 


built-ins 


Space you didn't even know you had can be converted into a 
useful nook for reading or for serving guests. 


By AL LEES 
Drawings by Mario Ferro 


imaginative architects to meet our personal needs. 

So our rooms tend to be boxes, without much dis- 

tinction. But we needn't settle for that. Take your pick of 
this pair of built-ins that will perk up a plain room. 

Every home should have a privacy nook, away from major 

traffic lanes and distractions, where a reader can curl up 

with a book or magazine. Your home may already have 


M ost of us don’t live in custom houses designed by 
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the setting: an underused clothes closet, perhaps in the 
guest room or den. If not, you can create an alcove by 
building a false wall in front of an existing partition. As 
shown in a plan view (turn page) you can gain flanking 
closets as a bonus—with access from either side. 

The most economical way to proceed if you're starting 
from scratch is to buy the cushions and bolsters first, so 
you won't have to have them made specially to fit. 

The couch shown below features a storage base—four 
box drawers large enough to store bedding, family games, 

Continued 


READING ALCOVE can be created 
along any partition by building out 
а false wall—or by building it into an 


existing closet. Shelf and drawers are 
assembled with simple butt joints. Shelf 
slips over wall cleats (top photo). 


PHOTO: PLYWOOD PANELING COUNCIL 


ture into the room by facing it with matching prefinished 
panels—wood-veneer wainscot, patterned panels above. 


SERVING ALCOVE can be created in a corner of any 
family room by building in this peninsula bar. Tie the struc- 


i eee 
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Reading alcove 


18" x 64" (2). 


FACING 
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and gift wrapping. This assembly sits on a recessed base 
of 2x4s, assembled with 10d finishing nails and glue. Sim- 
ple butt joints are used throughout, so you need no spe- 
cial tools for routing or mitering. 

Even the drawers are assembled from six lapping parts, 
with no need for grooving. (Be sure to make them suffi- 
ciently undersized to avoid binding, and apply paste wax 
to bottoms and sides before inserting them in their re- 
cesses.) Install drawer pulls of your choice. 

The bookshelf is assembled like a box beam. After you 
complete the walls of the alcove, fasten 1x2 cleats to the 
back wall and 11% inches out along both side walls. Then 
assemble the two “skins” of ¥%-inch plywood to a 1x2 
frame. Note that although the front strip of this frame is 
flush with the edge, the other three members are recessed 
%4 inch. This creates channels to take the wall cleats. Putty 
any voids in the exposed front, then sand smooth and paint 
the assembly. To mount, spread all channels with glue 
and push them back onto the cleats, securing them with 
a few brads while the glue sets. Remove any glue drips 
with a moist cloth. Wire in an end-wall lamp, place the 
cushions and bolsters, and settle in for a good read, 

The peninsula bar that creates the serving alcove was 
designed by Michael Cannarozzi to add interest and con- 
venience to a family room. It’s great for mixing individ- 
ual drink orders—soft or hard—and creates storage for 
glasses, mixers, and snack items. You could even build in 
a bar fridge or ice maker under the counter. 

Assembly (mostly from 44-inch plywood) is straightfor- 
ward, beginning with the counter, which is an open-backed 
box with a center shelf. It’s a good idea to stiffen all four 
joints with 2x2 glue blocks above and below the shelf. 
The easiest way to create the upper shelf unit is to cut 
the U-shaped front and back from single sheets of ?4-inch 
ply. The left-hand shelves can be cleated to the wall. 

Though the counter top is only 34-inch ply, the edge is 
bulked up with chair-rail molding. The designer has tied 
the counter into its corner by running a chair rail around 
the room at the same height. 

For other ideas and installation techniques, send a 
stamped, self-addressed envelope to Plywood Paneling 
Council-PS, 1633 Broadway, New York, N.Y. 10019. Ы“ 


A new glass, manufactured with a 
special, micro-thin, transparent coat- 
ing, can keep your home more com- 
fortable year-round. And it saves 
energy — when your home has win- 
dows made with Comfort-E glass. 

With its transparent coating, new 
Comfort-E glass actually reflects heat. 
Keeps it in in winter, keeps it out 
in summer. 

Reduces window cold spots, 
drafts, and condensation. 

In winter, Comfort-Es transparent 
coating reflects furnace heat and heat 
from sun-warmed objects back into 
your home. The inside pane of glass 
stays warmer, reducing cold spots, 
condensation and drafts caused by 
cold spots. You stay warmer because 
up to 66% of the heat lost through 
single pane windows is saved by 
double pane windows* made with 
Comfort-E glass. 


Outside its January's coldest day. 


"^m AFG Industries Inc., PO. Box 929, Kingsport, TN 37662 


Outside its August's hottest day. 


. New Comfort-E glass keeps it comfortable inside 
—no matter how uncomfortable it is outside. 


Comfort-E glass used in leading 
window brands. 
You'll find windows made with the 
| new Comfort-E glass in a variety of 
T styles from many manufacturers. 
| Look for the Comfort-E label to as- 
y` sure year-round comfort and savings 
38 for your home. 
) For the name of manufacturers that 
Window reflecting inside winter produce windows and patio doors 
heat and outside summer heat with Comfort-E glass and a free 
brochure that shows how much 
Comfort-E saves on energy bills, call 
toll-free 1-800-634-5277. 


Comfort-E glass, The Transparent 
Insulation, can cut year-round energy 
costs as much as 22%. 


That's why we call new Comfort-E 
glass "The Transparent Insulation? 
Blocks summer heat gain. 

In summer, Comfort-E glass reflects 
up to 58% of the heat conducted > 
through single pane windows to " 
keep your home cooler and ге- 
duce air conditioning costs. 


"With V^ inch air space. 


revisited 


About three years ago some homes in Pennsylvania made lurid headlines—because they 
were traps for radon, a radioactive gas that can cause cancer. Does your house have a 
problem? It's easy to find out. And if it does, it can almost surely be fixed. 


By V. ELAINE GILMORE 


n December 1984, Stanley Watras, 
| an engineer at а nuclear power 

plant in Pennsylvania, set off an 
alarm that is still reverberating. Ac- 
tually, he set off an alarm repeatedly 
as he passed through a radiation mon- 
itor on his way into the power plant 
І“Бадоп Exclusive," Nov. '85]. 

The source of his contamination was 
traced to his own house, in Boyertown, 
Pa., where he lived with his wife and 
two small sons. The radiation came 
from radon, which in high doses is 
known to cause lung cancer. 

Soon, elevated levels of the deadly 
gas were found in the homes of many 
of Watras's neighbors. The houses, it 
was learned, were located over veins 
of uranium—the source of the radon. 
Previously, experts had known of ra- 
don contamination in houses in this 
country only if they were built near or 
atop some kind of radioactive indus- 
trial waste. In Pennsylvania, nature's 
byproducts, not man's, were poisoning 
the houses. 

And it didn't stop there. In New Jer- 
sey, the community of Clinton Knolls 
was found to have a much higher per- 
centage of contaminated houses than 
did Boyertown. High radon readings 
also came in from New York, Mary- 
land, Illinois, and Colorado. One house 
in Maine had radon levels 1,000 times 
the federal Environmental Protection 
Agency's guideline. 

Indeed, the spotty monitoring that's 
been done so far shows that houses 
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with elevated radon exist in nearly 
every state. But there is good news 
too. For one thing, inexpensive moni- 
toring devices are readily available. 
If you're concerned, you can check 
your house. Even more important, the 
EPA has chosen several houses with 
the highest radon levels and success- 
fully brought those levels down. 

Generally the cost has ranged from 
$1,000 to $3,000 per house. Houses 
with only slightly elevated levels—far 
more common than those with strato- 
spheric readings—often can be fixed 
for a few hundred dollars. And even 
the hottest houses can be made safe, 
according to Alfred Craig, deputy di- 
rector of the EPA's Air and Energy En- 
gineering Research Laboratory. Craig 
heads the agency's radon-mitigation 
demonstration program. 

Radon is a radioactive decay prod- 
uct of uranium and radium, which are 
found in most rocks and soils. The 
radon gas decays to form solid particles 
called daughters, or progeny, and these 
too decay, emitting radioactive alpha 
particles as they do so. 

You can't see or smell radon. It doesnt 
make your eyes water or your throat 
sore. It causes no discomfort whatever. 
But studies of uranium miners have 
established that breathing it in high 
concentrations can cause lung cancer. 
Actually, it's the progeny that do the 
damage. They tend to lodge in the 
lungs and decay there, delivering a 
dose of radiation that can damage 
tissue. 

The EPA estimates that 5,000 to 


20,000 lung-cancer deaths a year—out 
of a total of 130,000—are caused by 
radon. (By far, the majority of those 
deaths, 110,000, are linked to smok- 
ing.) Furthermore, the agency esti- 


mates that 12 percent of the houses 
in the U.S. have radon levels above its 
guideline. 


Many experts believe that both of 
these estimates are too high. But there 
is general consensus on two points: 1) 
Radon is the second leading cause of. 
lung cancer; and 2) the longer you are 
exposed and the higher the level, the 
greater your risk. 

Radon gas is everywhere. Outdoors 
it gets quickly dispersed, but houses 
can trap it. Worse, they can literally 
pump the gas out of the ground (see 
box, next page). Radon is also found 
in some ground water and may get 
into the air from tap water. 

The concentration of radon gas is 
measured in picocuries (trillionths of 
a curie) per liter of air (pCi/l). Radon 
progeny are measured in Working Lev- 
els (WL). Four pCi/l translates to about 
0.02 WL, the ceiling above which the 
EPA recommends remedial action. 


Success story 
Clinton, N.J., is a picture-postcard 


community about 50 miles west of 


New York City. Its landmark, a barn- 
red 18th-century grist mill, stands be- 
side a pond where water cascades over 
a 200-foot-wide waterfall. Behind, a 
limestone cliff forms a perfect back- 
drop for the picturesque mill. Atop the 

Continued 
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A CONSUMER 
GUIDE 


If you've been considering a spa, you're probably 
already aware of the benefits and pleasures of 
whirlpool massage. However, not all spas are alike. 
The true test of any spa is whether it can provide 
these pleasures conveniently and efficiently. We'd 
like you to know what to look for when shopping for 
a spa and show you why the engineers who designed 
the HOT SPRING SPA? have produced the best spa 
available today. 
1, FULLY WARRANTED MATERIALS AND 
CONSTRUCTION. 
The HOT SPRING SPA is made of the most advanced 
and durable material of any spa - ROVEL™ (A). 
Almost all leading manufacturers are turning 
toward this softly textured non-slip plastic 
because of its obvious superiority in s 
applications, Unlike fiberglass or acrylic surfaces, 
ROVEL won't peel, blister, crack, or delaminate. 
Asa result, Rí VEL i is guaranteed to be much 
more durable than any other spa material. In 
fact, while most acrylic manufacturers have 
reduced surface warranties to just one year, 
HOT SPRING SPA has stood firm with a full five 
years’ coverage. HOT SPRING SPA is the oldest 
and largest manufacturer of ROVEL spas in 
the world. 
2, CONVENIENCE AND EFFICIENCY. 
Most spas have very little thermal insulation, some 
have none at all! Just how important is insulation? 
It's the most important feature in private spa 
ownership! Uninsulated spas will physically not 
operate in colder climates, making spa use as 
seasonal as a swimming pool. Further, a marginally 
insulated spa forces the heater to run continuously, 
costing you money. Many manufacturers try to 
compensate for the lack of insulation and their 
inefficient “air blower” systems by offering gas, 
220v., or convertible heaters. While these options are 
viable in professionally installed, commercial or 
continuous use applications, they represent an 
unsafe, inconvenient, and costly alternative for 
residential use, The HOT SPRING SPA is filled SOLID 
with 130 Ibs. of polyurethane foam insulation (B) and 
includes a 34" thick insulating cover as standard 
equipment (C). This heavy insulation makes it 
economical to keep the 110v. HOT SPRING SPA 
heated to your desired temperature 24 hours a day, 
regardless of location. You can use your HOT 
SPRING SPA at any time, day or night, in ANY 
climate, and for just pennies. 
3, HYDROTHERAPY JETS. 
Vigorous jet action is the key to true hydrotherapy. 
Only the HOT SPRING SPA gives you the option of 
powerful fixed jets (22 p.s.i. at each jet) (0), and the 
unique stroking effects of the MOTO-MASSAGE™, 
The exclusive MOTO-MASSAGE JET glides 
calle p and then down the entire length of 
your back in a continuous s sweeping | motion (E). 
In addition, we provide a "warm air" control 
which can be reached from inside the spa so you 
can vary the intensity of the jets (F). These 
features combined with the STA-RITE Max-E- 
Glas pump provide the best hydrotherapy 
available today. (G). 


4. WATER CHEMISTRY AND FILTRATION. 
Look for a large water capacity when shopping for a 
spa. Units that contain less than 180 gallons make it 
difficult to maintain proper water chemistry and 
require frequent draining. In addition, a larger capac- 
ity aids in heat retention. The HOT SPRING SPA con- 
tains over 325 gallons of water. Unlike many portables 
that have overlooked the value of good filtration, the 
HOT SPRING SPA features a huge 45 square foot filter 
(H). Because of its size, it requires attention only 2 to 
3 times per year. Its top loading design allows you to 
inspect, remove and clean it without draining the spa. 
5. SEATING AND LIGHTING. 

The HOT SPRING SPA features a split level seating 
ring, built deep for comfortable reclining and total 
immersion (1). The barrier-free design eliminates the 
cramped, confined feeling of bucket seats, and 
allows you to move easily from fixed jets to moving 
jets or parts in between. The wide resting rim (/) 
provides an ideal perch for cooling off, or a safety 
bench for children. The HOT SPRING SPA also fea- 
tures an oversized underwater light with dimmer (K). 
Colored bulbs can be interchanged quickly and 
safely to create different effects. 

& NO INSTALLATION. 

Simplicity of installation should be checked. An 
in-ground spa is the most difficult, requiring back- 
yard excavation, building permits and an expensive 
installation crew. Permanently wired 220v., and gas 
units are not much simpler, and completely elimi- 
nate the advantage of portability. The HOT SPRING 
SPA avoids these problems by requiring only com- 
mon household current to operate (110v. dedicated 
20 amp.) (L). Just fill it up and plug it in. Its unique 
“treated grid” system requires no specific foundation 
for set-up and, as a portable appliance, you can take 
the HOT SPRING SPA with you when you move. 


7. LISTED BY UNDERWRITERS 
LABORATORIES, 
The HOT SPRING SPA is completely listed by 
Underwriters Laboratories, the recognized experts in 
testing for safety. The importance of correct and safe 
electrical design should not be overlooked. Check 
for the U.L. Mark on the outside of any spa you're 
considering - you'll see it on the HOT SPRING SPA. 


We are proud of the quality features and 
performance we build into every HOT SPRING SPA. 
Each HOT SPRING SPA is an integrated design whose 
form follows function - the result of 10 years’ 
evolution toward an ideal. So, before you buy any 
spa by any other name, see and test the HOT 
SPRING SPA. It's not the same. 


NOBODY BACKS 
YOU BETTER. 


Six models to choose from. Dealers nationwide. For a 
complete catalog and a dealer nearest you, please 
call: 800/243-9851. In California, call: 800/331-5832. 


WATKINS MANUFACTURING CORPORATION 
6225 El Camino Real, Carlsbad, CA 92008 
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How radon gets in—and how to get it out 


1) SUB-SLAB VENTILATION 


| n 
AGGREGATE Y 


PIPES PENETRATE 
BENEATH SLAB 
миг CIES 


2) COVER EXPOSED EARTH 
5 OUT RADON 


Radon gas enters a house through cracks and 
openings exposed to the earth, mainly when 
pressure outside the house is higher than 
inside. In winter, as warm air rises, a low- 
pressure region is created in the lowest level 
of the house. That sucks in radon gas. High 
winds exacerbate the problem; so do exhaust 
fans and combustion appliances that use air 
from inside the house. 

“Even ice and snow can increase the radon 
level," says Robert Wheeler, a health physi- 
cist and business manager of Terradex Corp., 
in Glenwood, Ill. Terradex sells alpha-track 
radon detectors (see text). “Ісе and snow 
tend to seal off the ground around the house, 
which is the normal path of least resistance 
for the escape of the gas.” 


RISER FOR 
MAINTAINING. 
WATER LEVEL’ 


WATER TRAP: 
PREVENTS AIR FLOW 
FROM DRAIN EXIT 


Experts assumed that building houses tight 
to save energy increased the radon concentra- 
tion, but only a weak correlation has been 
found between ventilation rates and radon lev- 
els. Source strength and the porosity of the 
soil are more important determinants. 

A variety of methods are used to remove 
radon (counterclockwise from upper left): 

1) Houses with clean aggregate under the 
slab usually respond well to sub-slab ventila- 
tion. One or more pipes are put through the 
slab and run to the outside of the house. A 
fan at the outlet pulls the radon-laden air out 
and lowers the pressure beneath the house. 

2) When the footings drain to a sump, it 
can be enclosed with an airtight cover and a 
pipe run to the outside, again with a fan on 


5) VENTILATE BASEMENT OR CRAWL SPACE 


DRAWING BY ED ТІ 


the outlet of the pipe to pull out the radon. 

3) When perforated drain tile surrounds the 
house, a riser can be placed on its outlet pipe 
and a water trap added; a fan pulls out the 
radon. 

4) With a concrete-block basement, the walls 
themselves can be ventilated. 

5) You can ventilate the lowest level by 
forced ventilation (shown) or simply by open- 
ing windows on two or more sides. With both 
you'll pay an energy penalty when the furnace 
or air conditioner is on. To lessen the energy 
waste, you can ventilate with an air-to-air heat. 
exchanger [*'Heat-Saving Vents," Jan. "831. 

In all cases, cracks in basement walls, foun- 
dations, and slabs should be sealed to reduce 
entry points.—E. G. 


cliff sits the community of Clinton 
Knolls. 

Of 105 houses there that were tested 
for radon, all had levels higher than 
the EPA's standard. “It was the high- 
est density of high-level homes that 
has ever been found,” says the EPA's 
Alfred Craig. Thirty-five had readings 
at or above 200 pCi/l. Five came in 
at 1,000 or higher. Living a lifetime 
in one of those houses would pose the 
same lung-cancer risk as smoking 20 
packs of cigarettes a day. 

Craig and his staff, assisted by the 
state of New Jersey, turned Clinton 
Knolls into a radon-mitigation labo- 
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ratory. “After a preliminary analysis 
we selected ten houses to work on,” 
he explains. They started in March 
1986. 

Using some of the techniques illus- 
trated in the drawing above, the radon 
levels in the 10 houses were brought 
down to near or below the goal of four 
pCi/l. The EPA then evaluated 20 more 
houses, and drew blueprints for fixing 
them. 

By mid-September the team had fin- 
ished its work and held a meeting for 
homeowners, giving out detailed plans 
on what they had done in the 10 houses 
and what they recommended in the 


other 20. Many of the homeowners 
hired contractors to work on their 
houses; others did the work them- 
selves. “I was particularly pleased 
with what a good job some of the peo- 
ple did on their own," Craig comments. 
One reason for the success in Clinton 
Knolls was that nearly all of the houses 
had aggregate under their slabs. By 
running pipes into the aggregate and 
attaching them to fans outside, it was 
possible to depressurize the area be- 
neath the slabs and pull the radon to 
the outside. Costs ranged from $1,200 

to $3,000. 
Continued 
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After nearly a decade of 
being America’s glamour drug, 
researchers are starting to un- 
cover the truth about cocaine. 

Its emerging as a very 
dangerous substance. 

No one thinks the things 
described here will ever happen 
to them. But you can never be 
certain. Whenever and however 
you use cocaine, you're playing 
Russian roulette. 


You can't get 
addicted to cocaine. 


Cocaine was once thought 
to be non-addictive, because 
users dont have the severe 
physical withdrawal symptoms 
of heroin—delirium, muscle- 
cramps, and convulsions. 

However, cocaine is intensely 
addicting psychologically. 

In animal studies, monkeys 
with unlimited access to 
cocaine self-administer until 
they die. One monkey pressed 
a bar 12,800 times to obtain a 
single dose of cocaine. Rhesus 
monkeys won't smoke tobacco or 
marijuana, but 100% will smoke 
cocaine, preferring it to sex and 
to food—even when starving. 

Like monkey, like man. 

If you take cocaine, you run 
a 10% chance of addiction. The 


© 1987, DDB Needham Worldwide Inc. 


risk is higher the younger you 
are, and may be as high as 50% 
for those who smoke cocaine. 
(Some crack users say they felt 
addicted from the first time 
they smoked.) 

When you're addicted, all 
you think about is getting and 
using cocaine. Family, friends, 
job, home, possessions, and 
health become unimportant. 

Because cocaine is expen- 
sive, you end up doing what all 
addicts do. You steal, cheat, lie, 
deal, sell anything and every- 
thing, including yourself. All the 
while you risk imprisonment. 
Because, never forget, cocaine 
is illegal. 

Theres no way to tell who'll 
become addicted. But one 
thing is certain. 

No one who is an addict, set 
out to become one. 


C’mon, just once 
can't hurt you. 


Cocaine hits your heart be- 
fore it hits your head. Your pulse 
rate rockets and your blood 
pressure soars. Even if you're 
only 15, you become a prime 
candidate for a heart attack, a 
stroke, or an epileptic-type fit. 

In the brain, cocaine mainly 
affects a primitive part where the 
emotions are seated. Unfortu- 
nately this part of the brain also 
controls your heart and lungs. 

A big hit or a cumulative 
overdose may interrupt the 
electrical signal to your heart 
and lungs. They simply stop. 


That's how basketball player 
Len Bias died. 

If you're unlucky the first 
time you do coke, your body 
will lack a chemical that breaks 
down the drug. In which case, 
you'll be а first time O.D. Two 
lines will kill you. 


Sex with coke is amazing. 


Cocaine’ powers as a sexual 
stimulant have never been 
proved or disproved. However, 
the evidence seems to suggest 
that the drugs reputation alone 
serves to heighten sexual feel- 
ings. (The same thing happens 
in Africa, where natives swear by 
powdered rhinoceros horn as 
an aphrodisiac.) 

What is certain is that con- 
tinued use of cocaine leads 
to impotence and finally 
complete loss of interest in sex. 


It'll make you feel great. 


Cocaine makes you feel like 
a new man, the joke goes. The 
only trouble is, the first thing 
the new man wants is more 
cocaine. 

Its true. After the high 
wears off, you may feel a little 
anxious, irritable, or depressed. 
You've got the coke blues. But 
fortunately, they’re easy to fix, 
with a few more lines or 
another hit on the pipe. 

Of course, sooner or later 
you have to stop. Then—for 
days at a time—you may feel 
lethargic, depressed, even 
suicidal. 

Says Dr. Arnold Washton, 
one of the country's leading 
cocaine experts: "Its impossible 
for the nonuser to imagine the 
deep, vicious depression that a 
cocaine addict suffers from? 


Partnership for a Drug-Free America 


Radon revisited continued 


Ongoing mitigation efforts in the 
Boyertown area have proved more dif- 
ficult and costly in some cases because 
most of the houses did not have ag- 
gregate beneath. Still, Arthur Scott, 
who headed the EPA's original pro- 
gram there, reports that all of the 
houses he worked on were vastly ira- 
proved, though many are still getting 
radon readings above the EPA ceiling. 
"But if you started with a thousand 
picocuries and got it down to ten, 
you've made one hell of an improve- 
ment," Craig points out. 


"As far as l'm concerned," he adds, 
“there is no house that can't be re- 
paired. Even if you have to spend 
$20,000, if your house is worth $100,000 
you're $80,000 ahead." Experts predict 
that in radon-prone regions, radon in- 
spections will become a mandatory 
part of real-estate transactions. 

The EPA has started work on what 
will become a nationwide radon sur- 
vey. Stage 1, in which 10 states across 
the country are being monitored, is 
nearing completion. “We've done about 
fifteen thousand screenings and have 
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Impeccable workmanship in every detail. Precision made parts. Hand honed, 

rectly mated cutting edges. Fine polished finish. Blue plastic comfort grips 
Fhe best, At no premium in price. Tools by CHANNELLOCK. Send for your free 
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found houses with high radon levels 
in each of the states we looked at, 
explains Stephen Page of the EPA's 
Office of Radiation Programs. Some 
states have begun to take their own 
surveys. 


What about your house? 


"As we gather more information, 
well be able to give more definitive 
advice on what homes should be mon- 
itored," says Page. "Right now, were 
saying, ‘If you're concerned, do it! " 

The bottom line is that's the only 
way to know how much radon you're 
living with. There are two types of de- 
vices that let you test your house: the 
carbon canister and the alpha-track 
detector. Prices for the former range 
from $10 to $25; for the latter, from 
$20 to $60. (A new continuous radon 
monitor is also available; see compan- 
ion article.) If you test your house and 
find too much radon, get the advice 
of state and local agencies before dig- 
ging up your basement. 

Beware of frauds in the radon busi- 
ness. One bunch of bilkers was tak- 
ing an empty jar into houses, then 
after a quick trip out to their van, 
coming back and telling homeowner: 
they needed a $10,000 fix. Most state 
radiation-protection offi n recom- 
mend experienced contractors. The 
EPA publishes a list of companies that 
have demonstrated accuracy in radon 
monitoring. The lis ed the “Ra- 
don/Radon Progeny Cumulative Profi- 
ciency Report," is available free from 
your state radiation office and from 
regional EPA offices (see addresses 
below). 

From the same sources you can get 
two informative booklets: “A Citizen's 
Guide to Radon: What It Is and What 
to Do About It" and "Radon Reduc- 
tion Methods: A Homeowner's Guide.” 
The former includes advice on what— 
if any—action you should take after 
you've tested your house. 

The second booklet tells in brief 
what the EPA has learned about re- 
ducing indoor radon levels. If you want 
to know more about that, you should 
send for the EPA's technical manual 
"Radon Reduction Techniques for De- 
tached Houses.” Single copies are avail- 
able free from the EPA's Center for 
Environmental Research Information, 
25 W. Saint Clair St., Cincinnati, Ohio 
45268. 05 


OFFICES OF THE ENVIRONMENTAL PROTECTION AGENCY 
Region 1, JFK Federal Bldg., Rm. 2203, Boston MA 02 
Region 2, 26 Federal Plaza, New York NY 10278; Reg 
841 Chestnut St., Philadelphia PA 19107; Region 4. 


Region 10, 1200 Sixth Ave., Seattle WA 98 
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Home radon monitor 


“Until recently" says Tom Powers, 
president of Sun Nuclear Corp., “a 
homeowner had two ways to find ra- 
don contamination: He could expose 
a charcoal canister for several days, 
then send it away for lab analysis. At 
best, this is a shot in the dark, since 
radon levels vary widely over time. Or 
he could use an alpha-track detector 
for a year, then send it to a lab for 
counting. But this method gives no 
feedback for a whole year. Sun Nu- 
clear's At Ease Radon Monitor can do 
both jobs: It makes long- and short- 
term radon measurements with no 
waiting for lab results." 

The $250 model 1020 shelf unit 
lights up to warn if radon levels ex- 
ceed four picocuries per liter of air 
(pCi/D, the danger limit set by the 
EPA. The wall-mounted model 1021 
($280) can be set to one of several ra- 
don thresholds between 2 and 80 pCi/l, 
and can operate as a “radon thermo- 
stat” turning ventilation fans on and 
off. Though neither gives you a read- 


ing of your radon level, they let you 
determine it with the help of a chart. 

Both models have control panels 
with three LED readouts—yellow, 
green, red—and two buttons: “risk” 
and “reset.” William E. Simon, physi- 
cist at Sun Nuclear, says radon gas 
diffuses into a chamber that contains 
a solid-state detector Each time an 
alpha particle hits the detector, the 
yellow LED flashes and the event is 
recorded. After a certain measurement 
interval, a microprocessor calculates 
the radon level using the accumulated 
count. If the concentration is below the 
threshold, the green LED lights; if 
above, the red LED comes on. 

Push the “risk” button, Simon says, 
and the unit displays the long-term 
radon condition it measured since it 
was last used. By pressing "reset" and 
noting how long it takes for an LED to 
light, the concentration can be deter- 
mined with a chart. Sun Nuclear 
Corp., 415-C Pineda Ct., Melbourne, 
Fla. 32940. —Steven Ashley 
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a free Automatic 
Night Light! 


Kwikset introduces two new deadlock models 
that give your home and family solid security 
atan affordable price. 

Our new Superior Duty Deadlocks provide a variety of extra 
protection features including a 1" deadbolt with steel insert that 
resists sawing. Installation is simple and easy and they can be 
keyed alike to any Kwikset entry lock for one key convenience. 


FREE Automatic Night Light for added home safety. 
With every specially tagged Superior Duty Deadlock you buy, 
you can send for a free Automatic Night Light (suggested retail 
value $6.25). It goes on at dusk, off at dawn. 

Greater security with our new Superior Duty Deadlock, 
greater safety with the free 
Automatic Night Light. 
Look for this special % 
2-for-1 Kwikset offer 
wherever you buy 
fine hardware. 
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New, improved Formby’s*Condi- ^ natural wood oils, which 
tioning Furniture Refinisher is deep into the wood fibers to help 
uniquely formulated to help condi- prevent drying and cracking. And 
tion the wood as you dissolve old since Formby’s dissolves the finish 
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Heat-storing 
walls 


Think of your walls as giant thermal 
sponges: They soak up heat and then 
allow it to seep out slowly over the 
course of a day, avoiding temperature 
fluctuations. Masonry walls do this nat- 
urally; with a new product called Heat 
Soak, hollow stud walls will do the same. 

Heat Soak, a high-density concrete 
material with high thermal capacity, 
was developed by the design division of 
The National Concrete Masonry Assn. 
(Box 781, Herndon, Va. 22070). Individ- 
ual 3-by-8-by-14-inch blocks stack be- 
tween the studs (see drawing) of interior 
walls without mortar or glue and are 
shaped to leave room for wiring. 

According to Jorge Pardo, director of 
design and research at NCMA, reduc- 
ing temperature fluctuations means your 
furnace or cooling system will come on 
less frequently. 

One application for Heat Soak, accord- 
ing to Pardo, is behind a wood stove or 
fireplace. These are usually stoked in 
the evening, and give little heat benefit 
after bedtime. But with Heat Soak 
blocks in place, the wall is “charged-up” 
and radiates heat for eight to 10 hours. 

"Other good places for Heat Soak are 
sun rooms and kitchens," says Pardo. 
Both tend to fluctuate in temperature. 
In the winter, for example, heat gener- 
ated during cooking in the kitchen can 
be absorbed and used later for room 
heating. Besides energy savings, the 
concrete blocks pick up ambient mois- 
ture, which can adversely affect insu- 
lation. The blocks are fireproof and 
can block sound, as well. The best time 
to install Heat Soak is in new con- 
Struction, but retrofitting is possible 
by removing one side of the drywall. 
—Naomi J. Freundlich 


ELECTRICAL WIRING HEAT SOAK BLOCKS 
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It's an invisible hinge: Two hardwood 
discs, separated by a washer and held 
together with a rivet, nestle unseen 
between two moving surfaces. But 
don't let its simplicity fool you. I found 
the Roto-Hinge to be an extremely ver- 
satile piece of hardware. 

To use the 360-degree hinge, usu- 
ally you counterbore a hole in both 
wood members and glue the wood discs 
in place (see top photo). This works 
fine for such things as folding furni- 
ture [Invisible Hinge You Glue іп 
Place," June '84], but for other uses 
such as in cabinets—where you might 
later wish to remove the doors—I 
found another way. 

For cabinets, I glue the hinges to 
the door edges and bore holes in the 
cabinet frame for a snug no-glue fit. 
By making the top or bottom portion 
of the cabinet removable (photo above), 
the door and hinge can be lifted out. 

Roto-Hinge is made by Abra, Inc., 
Box 1086, Bloomington, Ind. 47402. 
—Phil McCafferty 


Dt What harm , 
.. < canalittle water do? 


A 
NA 

Ordinary paint can't withstand the 
sneaking, creeping effects of water and time. 

That's why there's Rust-Oleum. 

We put our own exclusive ingredients in 
for one simple reason. To keep moisture out. 

In convenient brush sizes. Handy aerosol. 
And wonderful colors. So get some. 

After all, two-thirds of the world is water. 


fits going to get wet, get Rust-Oleum. 


SEPTEMBER 1987 | 99 


Poulan/Weed Eater, Div. White Consolidated Ind., Inc. 5020 Fl 


The Weed Eater Blower/Vacs. 


Two reasons why 
you'll never touch 


a rake again. 


Every fall, it's the same old story. You spend hours 
raking, sweeping and bagging. Well, it doesn’t have 
to be that way anymore. 

With a Weed Eater Blower/Vac, you can do all of your 
yard work in much less time. And, with much less effort. 
Collect leaves, sweep driveways, clean 
rain gutters, and clean up after one of 
our trimmers—all with a single tool. a 

Weed Eater gives you six different 6) 
blowers and blower/vacs to choose 
from, in gas-powered and electric 
models. All lightweight and easy to 
use. And all built with Weed Eater 
dependability and durability. Just 
check with your Weed Eater dealer 
to see which one's right for you. 

And kiss your rake goodbye. 


"Vacuum and gutter attachments optional. 


lournoy-Lucas Rd., Shreveport, LA 71129 318/687-0100 
©1987 White Consolidated Industries, Inc. 
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[Continued from page 80] 


on the %-inch strips. Counterbore the 
inside of the skirt face to clear the 
cross tie nuts. For the top with the 
trough, glue on only the front skirt. 
For the plain top, glue both front and 
rear skirt pieces to the top. Dowel the 
skirts to the top edges, and sand the 
dowel ends flush with the faces of the 
skirts. Very carefully cut the ends of 
the tops to a 55-inch length. Support 
the work well, and get help handling 
these heavy units. 

Recognizing that the strip tops will 
expand and contract (more in some cli- 
mates than others), I took steps to 
minimize the problem: The end skirts 
are designed so they can move. The 
tops are lagged—not glued—to the 
base through oversize holes for mobil- 
ity. For the same reason, the skirt has 
clearance as it sits on the base. 

Cut the skirt end pieces about “16 
inch over length for finish-sanding 
flush. Drill %-іпсћ holes and counter- 
bore with a one-inch bit for 46-inch lag 
bolts. Carefully transfer the hole lo- 
cations to the ends of the top and drill 
pilot holes. Then glue only the center 
10 inches of the skirt to the end of 
the top and bolt in place. The center 
gluing plus the oversize lug body holes 
should allow for some movement of the 
wood. For the top with the trough, 
plug and sand the counterbores for the 
bolts on the rear edge. Cut a stopped 
dado at the rear of the skirt end strips. 
Glue and position the trough bottom 
strip, and assemble the rear skirt and 
the end pieces. 

Take the tops to a cabinetmaker 
with a 36-inch power feed belt or 
drum-sanding machine and have him 
sand the tops to finish for you. It cost 
me $40 to have both tops sanded flat 
and smooth. After final touch-up sand- 
ing and edge breaking, I finished the 
top with three coats of tung-oil-based 
penetrating finish, steel-wooling be- 
tween coats. 


Base assembly 


Select high-quality flat, straight, 
dry 2x4s and *4-inch plywood for the 
base materials. To allow for assembly 
clearance and for growth and shrink- 
age of the top, make the base 1⁄4 inch 
narrower and shorter than the dimen- 
sions inside the skirt. 

Start the work by cutting the base 
floor to those dimensions from ?4-inch 
plywood. Make the dado cuts in the 
top floor face for the plywood panels 
that form the ends of the center slide- 
through for the drawer or caddy. 

On a flat surface, assemble the 2x4 
reinforcing and the ?4-by-?4-inch strips 
to the bottom side of the base floor, 
gluing and screwing all joints. 

Carefully notch the 2x10 end plates 
to accept the vertical 2x4 corner posts. 


oo 


» 

Glue and screw the end plates to the 
n base floor. Glue on the 154-by-3!^-by- 
3v»-inch maple blocks in alignment 

| with the notch-outs. 
The length of the 2x4 corner posts 
Ae establishes the height of the bench. 
To determine what the overall finished 
bench height is to be, calculate the 
finished thickness of the top by sub- 
tracting from the height of the skirt 
the dimension from the bottom of the 
skirt to the bottom surface of the 
. laminated top. Then determine the 
exact height of the casters by setting 
a caster, bracket down, on a flat sur- 
face and measuring the wheel height. 
I ordered the five-inch-diameter two- 
inch-wide roller-and-ball-bearing 
caster sets—two locking and two plain 
“ —from Kennedy Manufacturing Co. 
(Box 151, Van Wert, Ohio 45891-0151; 
Ы they're No. 80837 heavy-duty casters 
for Kennedy's tool chests). Add the 
m thickness of the top less the skirt, % 
inch for the base floor plus the caster 
height. Subtract this from the desired 
la overall bench height. The difference 
should be the length the 2x4 corner 

p posts should be cut. 
Subassemble the corner posts to the 
p 2x8 end plates. Subassemble the cen- 
ter drawer or tool-caddy frame by 
making sure the corners are square, 
and glue in place in dados on the base 
floor. Glue and screw the end subas- 
semblies to the base floor. Add the top 
rails, gluing, screwing, and doweling 
in place. Glue and screw the corner 
gussets in place. Using the vise tem- 
plate you made, cut the vise clearance 
on either the rail (for the front vise) or 


the top end plate (for the end vise). Note PaaS SES 
that extra material must be added to Cooperlools) 


the frame in the front vise area be- JE 
fore making the cutout. > 
Check to make sure the top fits. 
Drill for and fit the top corner tie- 
down lags. Trim or shim under the 
top or on top rails for a solid fit. Note 
that the rear of the trough top and 
the corner of the top adjacent to the 
front vise are fastened with corner 


brackets instead of through the gus- U 
set intà the tup. Free carry pouch with purchase. 


Make up the tool caddy, drawer, and . WC AT 
doors using lumber-core hardwood Look for genuine Wiss snips in the 


plywood. (I chose birch.) The slide- specially marked pack and get a genuine 
through drawer and caddy must be leather carry pouch worth $3. Absolutely 
made about ıs inch under the size of free. Now at participating hardware 

the opening to slide freely. Glue and stores and home centers. a 


screw fixed panels to the bench frame 
and mount the doors with piano 
hinges. Magnetic or detent latches can 


be used. For security, install locks on A А 

the doors. I applied veneer tape to all The difference between work and workmanship. 
exposed edges, then finished the pan- аа сач pe ہک‎ iow ووو کک‎ 
els with the same tung-oil-based finish 
used on the tops. The three-prong out- 
let strip shown in the photo is Wire- 
mold’s PM-45. 05 
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Find studs 
without a 


In the old days, you had to drive nails or 
knock holes in your walls to find studs. 
Then came magnetic stud finders 
which could find nails in studs, but 
they couldn't find studs without nails. 
NOW comes the ZIRCON? electronic 
STUDSENSOR ™, the first and only 
tool that never overlooks a stud! 

A breakthrough in "smart" 

tools-find studs fast. 

STUDSENSOR"'s electronic sensors 
take all the guesswork out of finding 
studs. STUDSENSOR ™ “sees” 

through dry wall, plaster, wood, and 
even acoustic ceilings by sensing 
changes in wall density. In one quick 
motion, this easy-to-use tool pinpoints 
both edges and exact center of a stud 
with amazing accuracy. Try it and see 
for yourself! 


Save time — save money. 

ZIRCON's patented technology makes 
STUDSENSOR ™ the fastest, most 
reliable tool of its kind. Buy an au- 
thentic STUDSENSOR ™, and save 
yourself a whole lot of holes, ond a 
"hole" lot of hassle. STUDSENSOR ™ 
БУ ZIRCON ® t 


STUDSENSOR™ 


Zircon” Intemational Ine. + 1580 Dell Avenue * Campbell, CA 95008 
(408) 866-8500 + Outside CA (800) 245.9265 
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Custom-size plastic 


Like the way newly painted wood shutters look 
but hate the way they look a year later? Here’s 
a durable and easy-to-assemble alternative. 


By GEORGE SEARS 


omeowners these days seldom 
Н rush to close their shutters at 

the first sign of a storm, yet 
they still spend hours painting and re- 
pairing wooden swing shutters be- 
cause they like the look. 

That's why molded plastic shutters 
were born—they fulfill the decorative 
functions but need no maintenance. 
And now there's a version that can be 
custom-sized. 

These durable shutters, made of 


high-impact polystyrene, are for looks 
only—they don't close, so they're easy 
to install. The plastic will last “for- 
ever," claims Mid-America Building 
Products Corp. (9420 Hubbell Ave., 
Detroit, Mich. 48228), manufacturer 
of the Universal line of exterior shut- 
ters. The company also guarantees the 
finish against peeling or color change 
for seven years. The only maintenance 
suggested by Mid-America is an oc- 
casional hosing with water. 
Although Universal shutters can be 
purchased already assembled, those 


s 


shutters 


who wanta custom- or odd-sized shut- 
ter can assemble one themselves in 
five minutes. The component parts in- 
clude side rails, end pieces, and lou- 
vers. To assemble the shutter, cut the 
rails to the desired length, and drill 
holes to hold fasteners that lock the 
end and sides together. Slide the lou- 
vers into tracks in the rails, and lock 
the second end piece in place. 

The cost for unassembled shutters 
runs about 45 cents per inch. Write 
the manufacturer for your nearest 
distributor. 05 


The Universal shutter is a decorative 
plastic shutter that can be constructed 
to fit any window. After measuring and 
cutting the side rails, drill correspond- 
ing holes in the rails and end pieces 
(above), and insert locking fasteners to 
join the sides and ends. Insert neces- 
sary number of louvers (above left) 
between the side rails. Attach the bot- 
tom end piece. The shutter is now 
ready to mount. Drill holes through the 
shutter into the siding (left), and screw 
it on. Because these shutters are for 
decoration only, no hinges are used. 
Universal shutters are available in 
eight colors and two styles. If you want 
to change the color later, paint the 
shutters with any exterior latex. 


| 
| 


You've 


SEMI-GLOSS. 


CLEAR WOOD FII 
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nist 


With Deft you can finish the finish- 
ing in hours, not days. It dries in just 
30 minutes, can be recoated in 2 hours, 
is so easy to use. And when finishing 
with Deft you can depend on the quali- 
ty that comes with over 48 years of 
family ownership. 

Deft, Inc. 


Irvine, CA 92714-6295 
Alliance, OH 44601-0476 
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tip for installing wood 
paneling? 
Use our legs. 


Installing paneling used to mean 
lots of nail holes and hard work. 
Today, it's easy with DAP® Panel 
Weld®. And even easier if you do a 
little “leg work: 

First, apply Panel Weld and press 
the paneling in place. (Don't worry, 
Panel Weld won't eat away foam in- 
sulation like some adhesives.) 


Next, fix paneling to top of furring 
strips with a few nails. Then, pull the 
bottom of paneling a few inches 
away from the wall. This will 
stretch the adhesive into 
thousands of wall-grabbing 
strands called "legs: Block 

the paneling with a 2 x 4 to 

allow air to circulate. This 

makes the adhesive tackier 

for greater holding power. 


Wait ten minutes 
and tap your panel- а 
ing back into place. 
You've just welded 
the paneling to your 
wall for a lifetime. 


PANEL WELD 
Adhesive 


a i 


Depend on 
DAP 


DAP is a registered trademark of Beecham Home Improvement Products, Inc. 


104 | POPULAR SCIENCE 


Don't shingle 
on top of 
foam board 


The need to save on energy costs has 
led many homeowners to lay rigid 
foam insulation atop existing roofing 
before reshingling. 

The Asphalt Roofing Manufacturers 
Assn. warns against this practice. Its 
technical bulletin, “Direct Application 
of Asphalt Shingles Over Insulation 
and Insulated Decks,” says: 

* Shingles may be damaged or 
punctured when nailed onto a com- 
pressible surface such as rigid foam- 
board insulation. 

* This practice decreases the nail- 
holding power of the shingles, leaving 
them prone to wind blow-off. 

* Improperly installed insulation 
prevents adequate heat dissipation 
under the shingles, causing heat build- 
up that may accelerate weathering 
and reduce the life of the roof. 

This setup may also affect the 
shingles' fire rating and void the man- 
ufacturer's warranty. Warranties— 
many covering up to 25 years—are 
based on strict tests that do not pro- 
vide for heat from improper roof 
ventilation. 

"The tests are very specific," says 
Fran Donegan, a spokesman for 
ARMA. "And if you throw in some- 
thing not originally included in the 
tests—like an R-2 or R-3 insulation 
—then the tests become invalid." In 
effect, he says, the shingles will be 
subjected to heat they weren't designed 
to withstand. But Donegan is glad to 
add that, so far, ARMA is not aware 
of problems arising from this improper 
practice. 

In the bulletin, ARMA recommends 
providing a ventilated area between 
the top of the insulation and the nail- 
able deck to assist in heat and vapor 
dissipation. This, of course, compli- 
cates installation and adds to the cost 
of a new roof deck, so any homeowner 
will want the full facts. 

For more information, send $1 and 
a stamped, self-addressed envelope to 
the American Society of Home Inspec- 
tors, 1010 Wisconsin Ave. N.W., Wash- 
ington, D.C. 20007, for the brochure 
"Give Your Attic a Breath of Fresh 
Air"; or write to ARMA, 6288 Mon- 
trose Rd., Rockville, Md. 20852. 
—Eduardo R. C. Capulong 
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New-breed garden tractor 
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SunStar easily sucked up leaves, but the 


What do five years and $5 million get 
you these days? In the case of Wis- 
consin-based Simplicity Manufactur- 
ing, the answer is the SunStar series 
of tractors. That's what the company 
invested in the research and develop- 
ment of its new line of 18- and 20-hp 
compact utility tractors, which are of 
a totally new design for Simplicity. 

"SunStar represents the biggest in- 
vestment in time and money we've 
made in a new product in our sixty- 
four-year history" Warner Frazier, 
president of the Port Washington, 
Wis., company, told me. 

The investment seems to have paid 
off, as I found when I used an 18-hp 
model for a few weeks last fall. The 
machine is well made and sturdy, with 
Some interesting design features. It 
was comfortable to use, with little vi- 
bration and noise for a tractor of this 
size. The manual steering system was 
extremely light, making the optional 
power steering seem more of a luxury 
than anything else, and the tight turn- 
ing radius of 26 inches made the trac- 
tor easy to maneuver. Electric power 
takeoffs and an infinitely variable hy- 
drostatic transmission added to the 
tractor's convenience. I could fault the 
SunStar only for its low-speed perfor- 
mance: At crawling speeds it emitted 
a loud whine and jerked slightly, in 
both forward and reverse. 

The engine uses a unique airflow 
System: Air is drawn from above the 
tractor, through screens at the rear of 
the shroud, and exhausted through the 
front grille. Simplicity claims this en- 


collector occasionally choked on them. 


Optional circuit analyzer makes pin- 
pointing electrical problems a snap. 


ables the engine and transmission to 
run cooler and cleaner for extended 
life. The engine is enclosed, but the 
shroud tips forward to make servic- 
ing easy. And the electronic igni- 
tion eliminates the need for annual 
tuneups. 

Another innovative feature: a dou- 
ble-pivoting front axle. This allows the 
left and right front axles to move in- 
dependently to enhance stability. The 
shaft-driven mower deck, available in 
42-, 48-, or 60-inch widths, is attached 
to the front axle instead of the frame 
to follow land contours better. 

Although I didn’t put the SunStar 
to any really arduous tasks, it per- 
formed mowing and leaf-cleanup tasks 
well, with one major exception: In col- 
lecting last autumn's leaves, the op- 
tional vacuum attachment jammed 
frequently. A newly designed "turbo" 
vacuum was made available this sea- 
son. The 18-hp SunStar tractor sells 
for about $5,000; the 20-hp model, 
$5,700.— Timothy O. Bakke 


RETIRE IN 
MEXICO ON 
$10 A DAY 


(Special) Publisher Ross Paron announced 
release of the new book Paradise Found: 
How to Live in North America's Best 
Climate for Under $300 a Month. The book 
reveals how over 25,000 Americans live the 
good life on a beautiful, 60-mile long lake 
nestled in the mountains of Mexico. Please 
read this exclusive interview. 
Question: Where is this paradise located? 
Answer: It’s simple to get there. You can drive 
there in a few days from anywhere in the U.S. 
or Canada. By air, it’s just a few hours away. 
Question: Why do so many Americans live 
there? 
Answer: The climate is near perfect year 
round. You're never too cold or too hot. Prices 
are ridiculously low. You can get a nice hotel 
room for $7 a night...Full course meals less than 
$2. Many people live comfortably on social 
security or small pensions. 
Question: Besides the near perfect climate 
and low cost of living, what else draws 
Americans there? 
Answer: The sheer beauty of the place. You're 
on a magnificent lake 60 miles long, nestled in 
the mountains. You'l breathe fresh, clean, 
unpolluted air. You'll see stunning colors. Blue 
water, green mountains, red and yellow flowers. 

I have travelled throughout Europe, the 
Carribbean and Hawaii and never have І seen 
such an enchanting place. That's why I call 
the book Paradise Found, it’s the closest 
thing to Paradise you'll ever find. 
Question: How do the local people treat 
Americans there? 
Answer: You'll be treated with warmth and 
kindness. They love Americans. We provide 
most of the jobs for the townspeople. You can 
have a maid, gardener or cook for about 52¢ 
an hour. And you'll be paying more than the 
going wage rates. 
Question: Do Americans get homesick? 
Answer: Not at all. You have an American 
library there, medical care, American style 
shopping facilities, clubs and many social activi- 
ties. Best of all, you'll be living in one of the 
world’s best climates for a fraction of your 
present living costs. 
Question: What else does the book cover 
about this Paradise? 
Answer: The book explains everything you 
need to know. How to get there, where to stay, 
where to eat, what to do. You'll discover how 
to buy a home at ridiculous prices. How to earn 
extra money. Most important, you'll discover 
how to turn away from stress and tension 
and start enjoying life to the fullest. 

Whether you're looking for a place to retire, 
a low-cost vacation spot or somewhere to 
get away from it all, this place has something 
for you. 
Question: Sounds like you've really hit on 
something here. How can readers get a 
copy of Paradise Found: How To Live In 
North America's Best Climate For Under 
$300 a Month? 
Answer: You can order direct from the pub- 
lisher and save. Send only $12.95 plus $1 
postage and handling to: United Research 
Publishers, 249 South Highway 101, Dept.LP-2 
Solana Beach, CA 92075. You can return the 
book within 30 days and receive a full refund if 
not 100% satisfied. 
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The tankless water heater with 
precise temperature control that 
saves you $ dollars $ 
SAVES ENERGY 
Delivers water instantly 


atthe temperature. 
YOU select! 


Remote Thermostat can be 
located where you want it! 


NEVER 
run out of hot water again! 


ULL listed 
U.S, Patent No. 4,337,388 

Canadian Patent No. 1,219,301 

‘Save $50.00 on this limited factory sale. 
Dealer and Distributor inquires welcome. 


Manufactured in Michigan by Kaltech, ine, P.O. Box 405, Richland, 
MI 49083. Marketed by Enersoi Corp. 9019; 


P.O. Box 405 
Richland, MI 49083 


| would like to save money on my hot water heating bills. 
Please rush your free information including details of the 
limited lifetime warranty. | understand that | am under no 
obligation to buy anything. 

Name. 

Address. 

City 

State 


Advertisement 


Dorrt Blame 
Your Age For 
Poor Hearing. 


Chicago, П.А free offer of special 
interest to those who hear but do not un- 
derstand words has been announced by 
Beltone. A non-operating model of the 
smallest Beltone aid of its kind will be 
given absolutely free to anyone who 
sends for this free model now. 

Send for this model, it will show you 
how tiny hearing help can be. It is not 
areal hearing aid and it's yours to keep 
free. Theactualaid weighs less than an 
eighth of an ounce, and it fits completely 
into the ear canal. 

These models are free, so we suggest 
you write for yours now. Again, we re- 
peat, there is no cost, and certainly no 
obligation. All hearing problems are not 
alike and some cannot be helped by a 
hearing aid but many can. So, send for 
your free model now. Thousands have 
already been mailed, so be sureto send 
your name, address and phone number 
today to Department 14052, Beltone 
Electronics, 4201 West Victoria Street, 
Chicago, Illinois 60646. 

Offer not valid in California. 
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Supernowva [Continued from page 64] 


from telescopes as far apart as Tidbin- 
billa, Australia, and Johannesburg, 
South Africa. 

“We got observations made on three 
consecutive days, from Feb. 28 to 
March 2," Shapiro said. *But the radio 
flux density was dropping like a shot. 
And when the tapes were processed, 
we found that Australia set its read- 
ings at two megahertz off. Fortunately, 
our processors were good enough to 
compensate for this offset. 

“What did we see? Nothing. Our cal- 
ibrators did get appropriately strong 
interferometry fringes, but we got 
nothing on the supernova. Our worst 
assumption is that the Australian an- 
tenna was not pointed at the super- 
nova. But if it was pointed correctly, 
we saw no fringes because there were 
none to be seen." 

VLBI would get such a null result 
if the shell of the matter expelled by 
the supernova were expanding faster 
than 25,000 kilometers a second, 
Shapiro said. That rate of expansion 
would mean that the diameter of the 
shell had grown larger than the reso- 
lution of the VLBI network. "If the 
size of the source is greater than the 
resolution, then you get no correla- 
tion," he explained. "Another possibil- 
ity to consider is that the supernova 
did not emit enough radio-wave ener- 
gy to be detectable. It was a noble 
effort," Shapiro said of the VLBI pro- 
gram, “and may still have a useful 
result." 

The infrared observers had a bet- 
ter time of it because they were al- 
ready set up for a trip to the Southern 
Hemisphere, where the supernova can 
be seen. NASA had scheduled a New 
Zealand trip for its Kuiper Airborne 
Observatory to observe a comet. Some 
supernova observations were quickly 
added to the schedule. 


Infrared findings 


The Kuiper Airborne Observatory 
is a converted C-141 Starlifter that 
carries a 36-inch infrared telescope to 
altitudes that put it above 99.9 per- 
cent of the atmosphere's infrared- 
absorbing water vapor. Harold Larson 
of the University of Arizona got one 
look at the supernova in the near in- 
frared, just below the visible-light 
range. 

“We've found two prominent spec- 
tral features we haven't been able to 
identify yet," Larson said. Now comes 
the painstaking search through the li- 
brary of spectral lines to determine 
exactly what isotopes are responsible 
for the features, says Larson. 

Fred Witteborn of NASA's Ames Re- 
search Center got two looks at longer 
infrared wavelengths. He saw some 
strong hydrogen emission lines, which 


say something about temperatures 
and pressures. “But all we're seeing 
now, even in the infrared, is the pho- 
tosphere, the very outer layers of the 
star," he said. “We're not seeing the 
products of the nucleosynthesis that 
takes place in the core. As the photo- 
sphere continues to expand, eventu- 
ally it will become thin enough to be 
transparent." 

Similarly, observations in the gam- 
ma ray and X-ray parts of the spec- 
trum must wait until the cloud of 
ejected matter thins out. “It’s going 
to be fun to see what happens then," 
said Stan Woosley. 


Two events worth the wait 


Energy from a single element, co- 
balt 56, probably caused the bright- 
ening of the supernova in the visible- 
light range, Woosley said. Cobalt-56 
emissions have not been seen directly, 
but they almost certainly have heated 
the cloud of ejected material, causing 
it to brighten. That brightening indi- 
cates that the supernova has created a 
neutron star, not a black hole, Woosley 
says, because a black hole would have 
sucked in the cobalt. So now the pru- 
rient eyes of astronomers await two 
events as the supernova strips away 
its veils. One is the revelation of the 
elements created in the explosion. 
Their spectra should become detecta- 
ble as the cobalt 56 decays to iron (its 
half-life is 77 days) and as the cloud 
thins out. 

The second will be the discovery of 
the new neutron star, possibly in the 
form of of a pulsar (a spinning neu- 
tron star). "I'm very eager to know 
whether a pulsar will be there," Bah- 
call said. Even while they wait, as- 
tronomers are having the time of their 
lives. *I took Easter off, my only day 
since February" Woosley said. "But 
this is fun. It's not like working." 

“It’s just been tremendous fun," said 
George Sonneborn. "It's been a fan- 
tastic opportunity. Think of the astron- 
omers whose lifetimes came and went 
without seeing a supernova." 


Personal best 


And Ian Shelton? The first thing he 
did after confirming his discovery was 
to commandeer the 24-inch telescope 
for observations of the supernova. He's 
been observing it for two hours every 
night since then. The University of To- 
ronto brought him home in May for a 
round of celebrations that he described 
as "eight days lost off the mountain." 
Finding the supernova has given him 
the impetus to take a step he hesi- 
tated at before. He will seek his doc- 
torate in astronomy. But if you're 
reading this at night, he's probably 
at his supernova. us 
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Wing-tip dynamos 
ІС 1 

The turbine's blades bite into the 
swirling air behind the wing tip while 
slicing cleanly through the general 
airstream, Patterson says: “Picture the 
vortex as a rotating ring of air. The 
air is coming across these blades just 
as if they were wings, and that pro- 
duces lift. The blades are attached to 
a shaft, so it starts rotating.” 

One possible use for the device is 
as a backup power source. “If we in- 
stalled wing-tip turbines, there’s a 
good chance we could eliminate the 
ram-air turbines that most commer- 
cial transports use in emergencies,” 
says Herb Lancaster, a manager in 
the new-product-development section 
of Boeing Commercial Airplane Co. 
Boeing is part of NASA's project, along 
with Sundstrand Corp. in Rockford, 
Ill., the turbine's maker. 

Wing-tip turbines might also be 
used as adjuncts to the main engines 
to reduce fuel requirements, Lancas- 
ter says. Power extracted from the 
vortex could drive hydraulic pumps, 
compressors, ог generators— different 
applications for different aircraft. 

Modern aircraft, especially military 
planes, carry a lot of electronic equip- 
ment with heavy electrical demands, 
Patterson notes. Wing-tip turbines 
could relieve the engines of part of the 
task of generating electricity, and they 
would provide power for electrical con- 
trols even if the main engines failed, 
he says. Alternatively, the turbines 
might drive air pumps for drag-reduc- 
ing laminar-flow control systems. 

According to a Boeing study, the tur- 
bine appears to be a feasible power 
source for commercial aircraft. Patter- 
son figures the turbine will be able to 
reap about 400 horsepower from each 
wing tip of a Boeing 747. 

The amount of power produced var- 
ies with the amount of drag reduction 
achieved, both of which depend on the 
pitch of the blades. “We were trying 
to set the blades so we could increase 
the total horsepower without increas- 
ing drag," says Patterson. In flight 
tests using a Piper PA28 airplane, Bill 
Abeyounis, the flight project engineer, 
calculated that about 3 hp was ob- 
tained from each turbine— with just 
enough drag reduction to overcome 
the drag created by the turbines. 

Lancaster indicates that Boeing sees 
the wing-tip turbine mainly as a power 
source. “If we were looking primarily 
for drag reduction, we'd probably se- 
lect another approach," he says. 

Wind-tunnel tests on a Boeing 737 
model began this summer, and the en- 
gineers hope to begin flight tests on 
NASA's Boeing 737 research plane by 
late 1988. If all goes well, the turbine 
could be installed on commercial air- 
craft in four or five years. us 


Celestron's 27 8 (Те 
C90. long lens. 


By day, Celestron's C90 is a brilliant 
(ЕЛ1), 1000mm telephoto, with 
razor-sharp 
resolution. 
A 3 pound, 
palm-sized 
powerhouse, 
easily adaptable 
to your SLR camera. 
Slip the C90 on a tripod 
and slip in the visual 
accessories and the 

C90 becomes an 


scope. 


EJ 
wu 
CELESTRON 


outstanding spotting ғ “у EN 


And by night, the C90 features the 
advanced "folded optics" 

preferred by many amateur and 
professional astronomers. 

You'll marvel at the 

rings of Saturn, 
beautiful nebulae, 
remark able 

^ galaxies. 
f So buy 
Celestron's 
renowned C90. 

The one long lens that 
rewards you around 
the dock. 


Celestron International 
PO. Box 3578, 2835 Columbio St 
Torrance, CA 90503 (213) 328-9560 


For more information call FREE 1-800-421-1526 
(Mon.-Fri 8 - 4:00 pm Pacific Time; Continental USA 
only). For о catalog, send $3.00 


OLD SOUTH COLUMNS IN EXTRUDED ALUMINUM CAN BE USED 
TO REPLACE ROTTING WOOD COLUMNS IN 8 EASY STEPS! 


- Call 1-800-841-8674 for literature and 
prices. 


Study literature and price sheet to 
determine that aluminum columns ore less 
expensive and easier to obtain than wood 
columns. 


. Sell spouse on all advantages of aluminum 
columns. 


|. Call factory at same toll-free number and 
place order for columns to be shipped 
immediately from stock of 50,000. Use 
credit cord or mail check. 


Schedule Saturday morning do-it-yourself 
project. 
Columns will arrive in approximately 10 
days. 
Arrange for moral support, 2 soft drinks, 
1 can elbow grease, hammer, sow, level, 
and jack. 

. Follow directions and install columns on 
Saturday morning, eat lunch, then play 
golf with friends. 


Phone 800/841-8674 toll-free 
Moultrie, GA 31768 


FLUTED DESIGN 
complete with standard 
cap and base... 
ADDITIONAL CAPS 
AVAILABLE—Scamozzi, 
Corinthian and split cap 
| and base.. PERMANENT, 
| TROUBLE-FREE-will not rot, 
warp or split. Replace your 
old wood columns with 
aluminum... LIGHTWEIGHT, 
EASY TO INST; 
labor costs, т costs and 
handling time... BAKED-ON 
FINISH —oven baked columns 
completely finished for home 
remodeling when quick 
installation is required... 
HOMES perfect for porches, 
entrances, colonnades — a new 
idea in interior decorating. 
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Exciting NEW 
Car Wax 


In Colors ! 


* Helps restore original colored beauty. 
• Eliminates swirl marks. 

* Eliminates white residue and powder. 
Covers tiny door nicks and scratches. 
* Made with pure carnauba. 

* No abrasives. 

* Easy on, easy off. 

* 10 colors to choose from. 

* Inexpensive ($9.95). 

* Absolute satisfaction guaranteed. 

* Toll free number for fast service. 


The KolorKey company has introduced an 
exciting new concept - colored car wax. Kolor- 
Key will help restore the original colored beauty, 
cover tiny door nicks and scratches, and leave 
your car with a tough, protective high gloss 
shine. It will eliminate those white swirl marks 
and white residue and powder that all other 
wax leaves, thus eliminating tedious detail 
work. 

KolorKey uses only the finest, most expen- 
Sive, pure carnauba wax and does not contain 
the harsh abrasives that all other waxes have 
inthem. Unlike other waxes that become hard 
to get off after drying, KolorKey's patented 
process is easy on, easy off. 

KolorKey comes in 16 oz. bottles, enough 
for 2 to3 waxes each. It is good for all types of 
paints and finishes. Ten colors are available 
for you to choose from: black, red, brown, 
yellow, silver/gray, burgundy, green, navy, 
light blue and natural (clear). Choose the 
color that most closely matches your car. 

You must be absolutely satisfied with Kolor- 
Key or we will completely refund your money. 

Dealerships аг 'ailable. 

Free shipping with orders of 4 or more. 

For purchase or further information, call 
toll free 1-800-227-5425 (in Colorado, call 
303-772-4797) or send to KolorKey, 407 
Del Rio Road, Berthoud, Colorado 80513. 


Р59 
O 1-3 bottles ($9.95 each + $3.00 shipping). 
O 4 or more bottles ($9.95 each + free shipping). 


П Please send further information only. 


O Check осор. О VISA/MC 


Сага # 
Color(s). -- 
Name. 


BUE LÀ LÀ LÁ ÀM———À— 
(GIVE STREET ADDRESS FOR U.P.S. DELIVERY) 
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“Say, Smokey—” 


A clinic on cars by Smokey Yunick, America’s most famous mechanic 


Torque twitch 


I have a 1979 Chevrolet Malibu that 
pulls to the left when I accelerate 
sharply. When I decelerate abruptly, 
the car jerks back to the right. No one 
I have talked to has any idea what 
the problem is. 

Jerome Kasmauski, Spring Lake, Mich. 


I'd say you have a limited-slip differ- 
ential and one rear tire that's bigger 
than the other. Check the rear tires to 
be sure that they are marked the same. 
And remember that tires with identi- 
cal numbers on the sidewalls can some- 
times vary enough in actual diameter 
to cause this sort of problem. In this 
case, trying a different pair of tires 
might pinpoint the problem. 

Another possibility is that you have 
a worn, loose, or broken suspension 
component that permits the drive axle 
to twitch when torque is sharply ap- 
plied or removed. 


The mystery of compression 


I've heard that you can run an 11:1 
compression ratio on regular fuel con- 
taining no special additives, without 
having preignition (knock) problems. 
But every book I read seems to con- 
tradict this. Is there some sort of magic 
that's not explained in the books? 
Paul E. Nyberg, Columbus, Ind. 


Here's what you need to run at an 11:1 
compression ratio with regular fuel: a 
combustion chamber with no heat- 
collecting sharp edges that's evenly 
cooled (along with the top one inch of 
the cylinder) by water at a tempera- 
ture of about 200 degrees F; a piston- 
and-combustion-chamber design that 
allows even filling with fuel mixture; 
a centrally located spark plug; and fuel 
that is totally vaporized and mixed 
with the intake air—this last condition 
is necessary to avoid detonation when 
the incoming mixture gets hot. Some 
motorcycle engines today accomplish 
this. Car engines run into problems be- 
cause they develop widely varying local 
temperature (from 200 to 550 degrees 
F) in the water jacket, especially in the 
area around the exhaust valve. This is 
where the gremlin resides that triggers 
detonation in the combustion chamber. 
Only if these hot spots were evenly 
cooled (radiator temperature would be 
about 170 degrees) could the engine 


run at this compression ratio without 
knocking. 


Fumigated 


Ihave a 1983 eight-cylinder Ford Bron- 
co that has always had a problem with 
exhaust fumes getting into the vehi- 
cle. I've had the underside of the car 
checked out, and found no leaks. I 
drive with my back window shut, and 
with the front windows open. I'm a- 
fraid to drive with the two front win- 
dows shut. The end of the tailpipe 
faces to the driver's side of the rear of 
the vehicle. 
Anthony Pompillio 
Port Charlotte, Fla. 


First make sure the fumes aren't com- 
ing from vehicles in front of you; some 
cars are set up poorly so that they suck 
in exhaust from the guy ahead. Does 
the problem go away when you drive 
alone on the road? If not, your vehicle 
may be drawing in its own exhaust 
fumes due to the slightly negative air 
pressure in the passenger compartment. 
The solution is to reroute the end of 
the tailpipe so that it terminates away 
from a positive pressure area that sends 
it inside. 


Steering vibration 
Ihave a 1986 Honda Prelude Si, which 


has four new rims and tires in place 
of the original factory wheels and 
tires. If I drive over 55 mph, the steer- 
ing wheel vibrates, particularly dur- 
ing deceleration. I have had the wheels 
balanced several times, and nobody 
knows what the problem is. 

Stephen Ng, Toledo, Ohio 


Sounds as if the new wheels or tires 
might be out of round—it happens. In- 
correct offset also can be a problem. 
I'd start by trying on a set of stock 
wheels and tires to see how they be- 
have. Maybe you can borrow a set from 
a dealer or a friend. I've even heard of 
people renting a car for a quick wheel 
and tire check. 


Clouds of smoke 


Town a 1985 Chevrolet Astro with the 
4.3-liter V6 carburetor-equipped en- 
gine. For most of its 26,000 miles the 
engine has frequently emitted an em- 
barrassingly large blue cloud of smoke 

Continued. 
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The new shape of the American 
car. Sophisticated. Advanced. And 
| reflecting a total dedication 
| to quality. Todays high-quality 
automobiles deserve 
equally superior replacement 
parts. Like Motorcraft FL-1A 
long-life oil filters, original 
equipment in advanced cars 
like Mercury Sable. FL-TAS 
state-of-the-art design traps 
more dirt and lasts longer 
than other major brands. 
Theres a Motorcraft oil 
filter, and a full line of 
Motorcraft quality 


' THE WAY TO 
> STAYIN 
; SHAPE. 


a 


zi 


РА parts-batteries, oil, 
j air filters and spark 
v plugs-to help your 
521 car stay in shape. 
E 


н M from Ford 


EXCEEDS THE NEED 


Incredible Savings - Quality Products! 


19,400 BTU i 
Kerosene T, Aluminum 
Heater 11 Ladder Drive away rats, 
І 


mice, ants, flies, 
Use osa 12 lod- xd oa алы 


* 1.9 gallon tonk. M der: 2omonscok- | тока ne 
$18 D aconim: 7) fold, or foldand | powerful, pulsating soundwoves 
Qus heck e Fuse IF E secure itata90° | соппо be heord by the humon eor! 
FREEPUMP button ignition- Л | Folds w angle to work in Replace poisons and traps! e Max. 
To first battery powered for easy stairwells. Six | coverage up to 2500 cu. ft. ө105- 
500 orders! Әу 2D size bat- 22 speciollydesign- | 120V АС. ө1% watts. #60 cycles. 


feries (not incl.) 
uto shut-off. e Fiber glass wick. 
*1 year limited warrantyle23*H 


ed hinges rotate to any of 3 posi- 
tions & lock! e Built to industrial 
standards. ® Heovy gouge alumi 


#100 dB output, sound pressure. 
24,000 to 50,000 Hz. TN сорос- 
itor offers stable high frequency. 


x 18%" dia. e Weight: 30 Ibs. num. @Anti-slip rungs. eFolded 
size: 234° x 9^ W x 404" SEDA Np 
Mig. Retail: $149.00 Compore at $137.00 Order No. $ 
Order No. $ Order No. $ 98267-1123 1 9 
8357-2250 99 8247-1310 89 $.&H:$300.... 
АН: $10.50.... 


S. & H.: $14.00. 


PowerPro 
5 HP/60 Gallon 


Air 
Compressor eHeovy-duly steel 
*ASME rated, 60 front support system. 
gol. tonk. eS HP | ®Push or pull o load up to 250 Ibs 
molor. e230V, 15 | *Axle placement & wheel design 


Multi-Tool 
Save money, time ond spoce! The 
ShopCenter features: @1% HP 
molor. # 900-5200 RPM. e Includes 
cord 8 plug for 110 outlets. © Five 
power tools in one - drill press, sow, 
sonder, lathe & horizontol bore 


отр. 9932 RPM. 
9125 lbs. max. pres- 
sure. © ACFM at 40/ 
90 PSI - 118/94. 
*Overoll. 284À^L x 23ÀW x 
7VA" H.e Wi: 340 lbs. e | yr. limited 
warranty from mígr. е Made in U.S. 


assure perfect balance. ® Вох 1з 
constructed of 1/2” exterior ply- 
wood. € Wood із lacquered ond 
weatherproofed. e16 x 175° 
semi-pneumatic tires. Each wheel 
contains two sels of double steel 
bearings. ® Overall: 48"L x 26"W x 


Compore ot $1200.00 2H. “ 1 voor limited ports warranty. 
Order No. 
Ship. Ра, Col. . 
Ship. Wi.: 340 Ibs. зан. 512.00... 


6000 Watts Generators 


Reliable, electrical power anytime...onywhere! Both models 
feature: е8 HP Briggs & Stratton engine. e Magnetron®, 
solid-state ignition, 9 1-120V duplex ond 1-240V duplex recepto- 
cles, 36.7/18.3 amps. e 60 Hz. 3600 RPM. © 6000 watts surge, 4400 
watts continuous power. 9 Rotary field design means no brushes to. 
*! year limited parts replacement warranty. * Circuit 
for overload protection.® Shipped DIRECT from ће manufacturer 

E ters nationwide. 


ELECTRIC & RECOIL START 
29A" L x 2047 W x 1947 H. 
Shipping Wt.: 152 lbs. 
RECOIL START 

2570 х VW W x PC H 


Compare at $1200.00 


Chain Saws 
7200/7400:  Diophrogm type carburetor. € Automatic chain sow lu- 
brication with o vorioble volume pump. 9 Oregon? chain. € Low kick 
sprocket nose guide bor. 

7600/7700: е Walbro HDA type corburetor. € Fan air cooling system. 
© Automatic adjustable oiling. € Vertical cylinder. Pro Am sprocket tip 
bor. *3/8" pitch, Oregon? choin. 

Each saw comes with one pocket of ONEMIX® 2-cycle oil that treats 1 
gollon of gasoline, о maintenance tool kit ond owners monuol. 


7200, 31 cc, 12” Bar Order No. P8238-1002 99*5 
MX" Lx 94" W x 914"H (w/o bar), 9% Ibs. . Ship./Hand.: $8.50 . 

7400, 37.4 cc, 14" Bar Order No. P8238-1028 

ML x DAW x 9'ÀH (w/o Баг), 9% lbs. ............ Ship/Hand: $850 ............ 139?5 
7600, 53.2 cc, 18” Bar Order No. 8238-1044 109% 
Лв x 10°W x 11"H (w/o bar), 136 lbs. esses ee eee Ship/Hond: $9.50 ............ 

7700, 62 cc, 18” Pro Bar Order No. P8238-1060 5 
16% x 10%°W x 11°H (w/o bor), 14 Ibs. . Ship/Hond: $9.50 ............ 249° 


Wholesale /*\ merica, iNC. 


4777 Menard Drive, Eau Claire, WI 54703 


ot Madi оныс eli sn ect ee 
product name(s) & order no.) along with your 
name & address. Send check/money order. 
able to Wholesale America, Inc. (note: 

ship /hand. chegs). To charge to MasterCard, 
VISA or DISCOVER, give act f exp. dote Bs 
name. Allow 7 days for UPS d'h wks. 
for check orders & freight cols dem er 
idents of AK, HI, Canada, Puerto Rico ond Virgin 
Islonds, odd 50% to ship./hond. WI residents - 
odd 5% state soles tax. 


S3 


For credit card orders: 
1-715-874-5000 


Send$ for the latest Money- 
Saving Catalog from 
Americal In- 
cludes Huge Savings on 
Power Tools, Hardware and 
Housewares! 


10 DAY 
No Hassle Guarantee! 


TODAY! 
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“Say, Smokey—" Continued  , 


when started after sitting for two or 
three hours. Otherwise, the engine 
performs well, with no discernible oil 
consumption and normal fuel con- 
sumption. Is this problem likely to get 
worse as time goes by? 

David Reimer, Winner, S.D. 


I doubt this problem will go away by 
itself, although it's probably not seri- 
ous. It sounds as if a little oil is get- 
ting past the valve-stem seals when the 
vehicle is parked with the engine hot. 
The seeping oil lands on the exhaust 
ports and valves, causing the big cloud 
of smoke when it burns off as the en- 
gine is restarted. Replacing the seals 
should cure the smoking. There's an 
outside chance that your engine could 
have a piston-ring problem. If that's 
the case, a look at the spark-plug elec- 
trodes will reveal the leaky ring. 


Exhausted gaskets 


My motor home has a 1977 Dodge 360 
V8 engine that has blown four right- 
side exhaust manifold gaskets since 
1982. In 1985 a garage ground the 
manifold to make it "straight." Then 
the center of the manifold gasket blew. 
The manifold burned and cracked, and 
had to be replaced. I am told that some 
Dodge vans have had this problem too. 
Do you think that installing a dual- 
exhaust system would help reduce the 
pressure and temperature, and solve 
this problem? 

Fred Cloessner, Charleston, S.C. 


Your manifold and gasket problems are 
common. They're caused by the parts 
getting too hot. I suggest that you re- 
move the entire exhaust system and ex- 
amine it for blockage or deterioration. 
Check the intake manifold exhaust- 
heat control valves for proper opera- 
tion; these are often rusty. Make sure 
ignition timing is on spec. Too little 
or too much advance can raise exhaust- 
gas temperature, as will an overly lean 
fuel mixture. Spend a couple of extra 
bucks and replace the manifold gaskets 
with premium-quality gaskets painted 
on both sides with high-temperature 
aluminum paint. Use stainless-steel 
high-temperature bolts when you re- 
place the manifold. You can also use 
flexible ducting to route more fresh air 
to the hot side of the engine. If you do 
need to install a dual-exhaust system, 
get one with big mufflers and large- 
diameter tailpipes. 


Got a car problem? Send it to "Say, Smokey," POPULAR 
Science, 380 Madison Ave., New York, N.Y. 10017. All let- 
ters are read, and those of widest interest are answered in 
this column. Due to the large volume of mail, Smokey can- 
not reply to letters not selected for publication. 
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41 Ways to help you 
qualify for the job you want 


Get Your Associate in Specialized Business or Technology 
Degree or Career Diploma at Home in Your Spare Time 


international Correspondence Schools 


Diploma 


menved f 


Geta 
Career Diploma 
or a Degree 
that can change 
your life for 
the better! 


career is not a simple one. Yet it may well be the most important decision you 
will ever make. It can offer you the opportunity to qualify for the job you 
want...more money, more security and a better way of life. 


At ICS we've spent close to a hundred years training people for exciting and 
profitable careers in a wide variety of fields. From our beginnings in 1891, we 
have expanded our curriculum to include hundreds of different courses. 

Over the years we have become a world leader in training for business, industry, 
science and technology. In fact, the ICS training method has proven so 
successful that over 9,000,000 students have enrolled and close to 2,000 American 
corporations have chosen ICS training for their own employees including 
Bethlehem Steel, Union Carbide, Mack Truck and International Paper. 


Mail Post-Paid Card for Free Facts 
Self-Paced, Individualized Studies 


Choose either an Associate in Special- 


you don't wait for the next semester to 
start—you can start anytime! 


ized Business or Specialized Technol- Learn from Specialists! Home Study 
ogy Degree Program or get career- makes it easy to get the career 
specific training leading to a Career troini reall i 

Diploma. Train for an entry-level job ining you y 


Our staff guides you throughout your 
program. Whether you're preparing 
foran entry level job or management 
career, whatever you need to complete 
your training is included with your 
Course at no extra cost! 


or continue your studies and develop 
supervisory skills. With ICS you learn 
at home—no time wasted traveling to 
class or waiting in lines. Study when 
and where you choose...go at your 
own pace. You're in a “class of one;’ so 


If card is missing, write directly to: 


International Correspondence Schools 


«| Scranton, Pennsylvania 18515 Dept. PCS97 
RI A Subsidiary of National Education Corporation 


6152 


* Business Management * Accounting 
* Business Management with Option 
in Marketing * Business Management 
with Option in Finance * Mechanical 
Engineering Technology " Civil Engi- 
neering Technology * Electrical Engi- 
neering Technology * Electronics 
Technology е Computer Program- 
ming е High School е Catering/ 
Gourmet Cooking е Medical/Dental 
Office Assistant e Microcomputer 
Repair е Auto Mechanics e Bookkeep- 
ing е Hotel/Restaurant Management e 
Drafting е Veterinary Assistant e 
Travel Agente Air Conditioning & 
Refrigeration e Electronics e Secre- 
tary * Electrician e Police Sciences e 
Arte Small Business Management e 
Interior Decorating е Wildlife/Fores- 
try Conservation * Legal Secretary e 
Diesel Mechanics е Fashion Merchan- 
dising е Gun Repair e Motorcycle 
Repair e Surveying & Mapping ө Fit- 
ness & Nutrition e TV/VCR Repair e 
Child Day Care • Legal Assistant e 
Photography e Dressmaking & 
Design е Journalism/Short Story 
Writing 


* These are 4-Semester Programs 
Leading to a Specialized 
Associate Degree in Business 
or Technology. 


< 

Lithium power 

Kodak claims its new 9-V 
Ultralife lithium power cell 
($6) has a shelf life of up to 
10 years and delivers a more 
consistent voltage than an 
alkaline battery. The first 
product designed for it, 
Black & Decker's LiteYears 
compact flashlight, costs $12 
with the battery. 


QAdd-on floats 


Install these amphibious 
floats on ultralight and 
home-built planes so you can 
land on water—or in a mead- 
ow with the aircraft wheels. 
Floats are tailored to each 
plane's weight, balance, and 
mounting system. Puddle 
Jumper Floats, 708 Copping 
St., North Vancouver, B.C. 


Three-piece bus 


Tested in nine French cities, 
the Renault Megabus is pow- 
ered by a 275-hp diesel that 
drives the rear axle of its 
first section. A line of prop 
shafts, with joints at pivot 
points, drives the axles of 
the trailing sections to im- 
prove traction. Renault says 
the design reduces costs. 


Babee 
Uv 


PORT ELEVATION 


GALLEY AREA RAST > 
"WITH VIEWING PORT СОМРАСТОВ ESCAPE HATCH 
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(Chinese commuter 


Powered by a Briggs & Strat- 
ton one-cylinder 16-hp cast- 
iron engine, this minicar 
will be marketed for short- 
distance use on roadways 
now under construction in 
China. It is expected to run 
at 35 mph and will hold four 
adults. Vehicles may be used 
for delivery and taxi service. 


(The name's Bond 


But not James. The George 
Е Bond habitat, named for 
the father of saturation div- 
ing, is an underwater habi- 
tat with three times the liv- 
ing and lab space of its pre- 
decessor, Hydrolab. The 9-ft.- 
diameter movable yellow 
canister has underwater re- 
mote video and a wet porch. 


€ 
Up and away 


A 19-passenger executive 
transport, the CTR-1900 is 
one commercial application 
of tilt-rotor technology [July] 
being considered by a joint 
NASA/FAA/Dept. of Defense 
study. Prop-rotors on the air- 
plane's wings would tilt up- 
ward for takeoff and forward 
for normal cruising. 


Romanian 4WD 


The Dacia Duster 4x4 GL 
follows the company's line of 
vans and pickups, all with 
Renault-derived mechani- 
cals. A 1.4-liter 65-hp engine 
with four-speed gearbox 
drives the back axle for nor- 
mal road work; a lever en- 
gages four-wheel drive. It 
has a 770-Ib. payload rating. 


| АРгор drive 


A 48-in. aircraft propeller 
run by a 12-hp Kohler en- 
gine drives the prototype 
Propsicle. It goes 30 miles 
on 1% gal. of fuel; top speed: 
50 mph. Later models may 
have reversible thrust for 
faster braking. Overnight 
Engineering, 1859 Andrews 
Ave., San Jose, Calif. 95124. 


Shock absorber 


This shock-absorbing bridge 
rail, tested by the Texas 
Transportation Institute, 
costs more than conventional 
structures but requires few- 
er repairs. Rubber cylinders 
mounted between the steel 
rail and support posts can 
redirect a 4,500-Ib. automo- 
bile hitting it at 60 mph. 


D 
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What's New 
in Photography 


BY ARTHUR FISHER 


Digital meter 

The Shepherd DM-170 digi- 
tal exposure meter has a 
bright readout in increments 
of 0.1 eV. Powered by a 9-V 
battery, it has incident and 
reflected modes, and a film- 
speed range of ASA/ISO 6- 
6,400. The Saunders Group, 
67 Deep Rock Rd., Roches- 
ter, N.Y. 14624. $120. 


Auto zoom-macro 


The Soligor C/D 75-200-mm 
Auto Focus Zoom + Macro 
is designed to fit all three 
Minolta Maxxum-series cam- 
eras. Aperture range is f/4.5— 
32, and the $240 lens pro- 
vides true macro capability, 
with a ratio of 1:4. Minimum 
focusing distance is 3.6 ft. It 
weighs only 20 oz. 


€ 
Everyman SLR 


Latest contender in the auto-everything single-lens-reflex 
derby is the Nikon N4004, aimed essentially at the amateur 
photographer. Features, aside from the now-familiar au- 
tomatic ones, include five exposure modes: programmed, 
aperture preferred, shutter preferred, manual, and through- 
the-lens flash. The built-in pop-up flash provides both conven- 
tional automatic flash and balanced fill-flash, a desirable 
feature for the portrait snapshooter. The N4004 can use all 
Nikon autofocus lenses; manual focus is also possible. With 
f/1.8 50-mm lens, it's $504. 


% 


a 
Ultra-compact 35 


A fully automatic 35-mm can't 
get much smaller than this 
Olympus Infinity Jr.: It 
weighs just 7/ oz. Тһе cam- 
era has a five-zone active in- 
frared autofocus system, 
built-in auto flash, and f/3.5 
lens. Recycling time is 2 sec. 
with a lithium battery. List 
price is $195. 
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Soft cases 


SoftShell lens cases, made of 
collapsible neoprene, are de- 
signed to protect lenses on 
the camera as well as in the 
bag from dust, moisture, and 
shock. Two sizes ($6 and $10) 
fit lenses from 24 to 210 mm. 
Made by Robinson Enter- 
prises, Box 6624, San Diego, 
Calif. 92106. 


D 


Radio Shack-The Technology Store’. 


We're Your Neighborhood Electronic Connection 


Micro-Size X/K Radar Detector 


FAST" Processor 

Per Month « Reduces False Alarms 
The Micronta Road Patrol XK* 
is a palm-sized performance 
giant! GaAs Schottky-barrier 
diode RF circuit and dual- 


ch superhet design provide as- 


tonishing sensitivity while 
4 minimizing false alarms. Sepa- 


95 Low As $20 


rate X and K band warning 
LEDs and tones pulse faster or 
slower, indicating relative dis- 
tance to radar. 422-1617 


Compact 2-Way 40-Channel CB 


You'll Never Have to 
Drive "Alone" Again 


With Case, Two Power Cords, 
Visor Mount, Tie-Downs, Hardware 


Realistic TRC-415 is small enough to fit under the dash or seat even 
in subcompacts, yet it's got everything you need for dependable 2- 
way communication. Use it to call for help in emergencies, get the 
latest road conditions or just have fun! You can even add an 
external speaker for use as a mobile PA system. Features quartz 
спешу to lock-in channels, LED channel display and 4-step 
signal/RF power meter. #21-1509 


Burglar and Fire Alarm System 


214° 


Reg. Separate Items 243.25 
Low As $20 Per Month» 


Six Alarm Systems in One 
Complete 11-Piece Package 


Buy a complete SAFE HOUSE* system and save $28.30. Four 
independently operated alarm loops for zone protection, plus fire 
andtamper alarm loops. With control center, 100 feet of wire, smoke 
detector, siren, lock and two keys, four magnetic switches. 
#49-470/481/488/495/523, 278-860 


Thousands of item: 
tubes, hobby kits, 


stock, including electronic parts, secur 


rity accessories, antennas, “how to" books, 
phone accessories, wire and cable, batteries and hundreds of hard-to-find items. 
Radar detectors not sold where prohibited. Use may be regulated by state or local law. 


*CitiLine* revolving credit from Citibank. Actual payment may vary depending on balance. 


Programmable Scanner 


Direct Keyboard Entry of 
Over 200,000 Frequencies 


419% 


Low As $20 Per Month» 


300-channel memory! Realistic PRO-2004 gives you the ex- 
tended frequency coverage you need for monitoring military, po- 
lice, fire, aircraft, CB, Hams and other services not received by 
most scanners. Covers 25-520, 760-825, 852-869, 896-1300 MHz. 
Search mode makes it easy to find new channels. Operates on AC 
or DC power. 820-119 


Never Enter a 
Dark House Again 


Turn lights, appliances on/off as you turn 
into your driveway. Includes one receiver 
module rated 15 amps resistive, 500 watts. 
Controls up to 3 more Plug 'n Power mod- | 
ules, below. 461-2675 Battery extra 


Remote Control Timer 


95 Ђ Appliance. 15A, 1⁄3 HP motor. 
500W incandescent lamp 
1 461-2681 cece 12,98 


Lamp Dimmer. Up to 500W in- 
can. 461-2682... 12.95 


No 
Wiring! m 
Wall Switch. Up to 500W incan. 
Just plug in—uses house wir- - 47 į fad 
ing and modules at right to turn | Universal Appliance. Up to 
onoff lights and appliances at | lomo or TV тоог ай 
preset times. 461-2679 461-2684 13.95 


Four-in-One Video Processor 


9995 


w di 
1 Low As $20 
= Per Month» 


Stereo Compatible! Four processors in one. Has an enhancer to 
preserve video detail when you dub tapes, a stabilizer to cut “roll,” 
a video noise reducer and a video/sound fader. Also provides a 
split-screen view of original and processed video. Recommended 
for hi-fi/stereo VCRs and TV/monitor systems. #15-1272 


Send for Our FREE 1988 Catalog 


Mail to Radio Shack, Department 88-A-384 
300 One Tandy Center, Fort Worth, TX 76102 


STATE 


Radio Shaek 


A DIVISION OF TANDY CORPORATION 
Prices apply at participating Radio Shack stores and dealers. 


What's New 
in Recreation 


Hydro hot rod 


A twin-cylinder liquid-cooled 
635-cc engine powers the 
650SX Jet Ski out of the tight- 
est corners without bogging 
down, says Kawasaki. Its 
wide hull features a special 
rear exhaust outlet for quiet 
operation. Kawasaki Motors 
Corp., Box 25252, Santa Ana, 
Calif. 92799-5252; $3,899. 


D 


c 
Soft thermos 


Collapsible and unbreak- 
able, the Quencheroo has a 
built-in gel pack that keeps 
liquids hot or cold. The in- 
sulated outer bag keeps the 
spigot valve concealed. It 
comes in four sizes—1 pt. to 
1% gal.—at $22 to $49. Brink- 
mann Corp., 4215 McEwen 
Rd., Dallas, Texas 75234. 


Tunable racket 


A turn of the LongString 
tennis racket's key adjusts 
string tension for each per- 
son's style. The $225 rack- 
et's two 25-ft. strings wrap 
around rollers, giving a larg- 
er "sweet spot" for accuracy 
and power, says MacGregor 
Sporting Goods, 25 E. Union 
Ave., Rutherford, N.J. 07073. 


QBikes for women 


A typical woman has a short- 
er torso, shorter arms, and 
longer legs than does a typ- 
ical man of the same height. 
All of this makes some wom- 
en feel at odds with the reg- 
ular touring or racing bicy- 
cle, because it was designed 
for men. Now bike builder 
Georgena Terry is producing 
a line of $300 to $1,560 bikes 
designed around women's 
body geometry, using short- 
ened top frame tubes and 
proportionally tailored com- 
ponents. On frames for pe- 
tite women 5 ft. 3 in. or less 
(shown), a slightly smaller 
front wheel preserves cor- 
rect steering geometry, says 
Terry Precision Bicycles for 
Women (140 Despatch Dr., 
East Rochester, N.Y. 14445). 
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Opportunity 
Gone are the days 
LI when the only job 
in town was with 
the phone com- 
pany. The new 
technology is here, with opportunity 
everywhere for the skilled tech- 
У nician. NRI trains you to install, 
repair, and service even the most 
advanced electronic phones. 


Training Includes Cordless Phone 

. You get test equipment like an LCD 
digital multimeter and telephone 
analyzer, a pushbutton memory 

» phone to learn on and use as your 

test phone, a cordless phone to learn 

servicing and troubleshooting 

» techniques, plus the NRI Discovery 

q Lab, where you work with circuitry 
used in today’s advanced cellular 

» systems. With NRI's eight Action 

Learning kits, you get telephone 

training at home, at your conveni- 

» — ence. NRI training prepares you to 

set up your own telephone servicing 

business, where almost no start-up 

a money is necessary, little inventory 

is required, you set your own hours 


. -and opportunities are unlimited. 
: 
| К coupon has been used, write 
NRI Schools 
f 3939 Wisconsin Ave. 
y Washington, D.C. 20016 


we 


A Fast Way to 
In 
Make good money 
making keys, even 
mote repairing and 
replacing locks, 
top dollar installing home security 
systems. NRI trains you for all three 
in one complete course. 
Income While You Learn 
Includes professional key making 
machine and all the tools you need 
to start earning profits of up to 
80096, even while learning. There is 
plenty of opportunity for the trained 
locksmith in replacing automotive 
keys, changing locks in apartment 
houses and office buildings, install- 
ing electronic security systems in 
homes. NRI training and equipment 
can get you started today! 


SEND COUPON TODA 
MOEN сос» 


Education Center EX 
[retine Washington, DC 20016 Bs lil 
We'll give you tomorrow. 


I CHECK ONE FREE CATALOG ONLY 


C Satellite Communications 
LJ Data Communications 


02 Computer Electronics 522 / 
Servicing C Robotics & Industrial Controls 
C] Locksmithing & Electronic Security С) TV and Video System Servicing 
à C Electronics Design Technology 
C Communications Electronics 
LJ Basic Electronics 


NRI training includes all the tools you need to get started. 


` THREE BUSINESSES YOU 
` CAN START YOURSELF. 


SMALL ENGINE REPAIR 


New Opportunities 
Abound 

Equipment from lawn 
mowers to motorcycles 
is powered by sm: 

air cooled engines. NRI 

can give you the training 
and tools you need to start your own 
business in this big demand field. 


5 HP Engine, Generator Included 


Your training includes a 5-HP 
Tecumseh engine with electronic start 
and a power generator you build while 
training. You leam to service mowers, 
tractors, chainsaws, weed whips, 
snowmobiles, ATVs, outboards, even 
motorcycles, Get all the tools you need 
for tuneups, engine diagnosis, and 
еп) селсоқ NRI gives you the 

anid equipment you need to 
succeed in your own profitable engine 
repair business. 


‘OR FREE NRI CATALOG! 


For Career courses 
approved under GI il. 


C] check for detaiis. 


Appliance Servicing 

C Automotive Servicing 

CJ Air Conditioning, Heating, 
Refrigeration, & Solar Technology 

C Building Construction 

C Bookkeeping 


Name (Please Print) 


Age 


Street 


CüyStateZip 


‘Accredited by the National Home Study Council 


What's New 
in Electronics 


LCD TV-monitor Ò 


Toshiba’s LC047 portable TV 
uses a flourescent-back- 
lighted 4-in. LCD display 
to produce a high-quality 
(105,600-pixel resolution) 
color picture. Input-output 
connections let you use it as 
a monitor for in-the-field vid- 
eotaping, claims the maker. 
Price: about $429. 


c 

Wireless speakers 
Put Kordlesspeakers any- 
where in the room—they 
don't need wires. Sound is 
sent via an infrared trans- 
mitter at your audio-video 
system to the receivers built 
into the battery- or AC-pow- 
ered speakers. The system 
from Koss Corp. (Milwau- 
kee, Wis. 53212) costs $350. 


Light-pen VCR Ò 


Stroke the light pen over the 
bar codes for channel num- 
ber and show time. Result: 
You’ve programmed the 
Panasonic PV-4761 VCR to 
record your favorite TV 
show. Future newspapers 
could print bar codes for 
every show, allowing instant 
“stroking.” Price is not set. 


a 
Step counter 


Walk, run, or jog. Clipped to 
your belt or shorts, the Walk- 
master electronic pedometer 
displays the mileage you 
cover, the number of foot- 
steps you take, and your av- 
erage speed. It's %4 oz.; costs 
$300. CVDS Inc., 6900 Trans 
Canada Hwy., Pointe Claire, 
Que. H9R 1C2. 
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Portable processor ù 


Lift the LCD display, and 
begin typing. The Smith Co- 
rona PWP 6 is a complete 
word processor, typewriter, 
and printer in a portable 
package. The display shows 
14 lines (80 characters per 
line) of words you type; a 
built-in dictionary checks 
them for accuracy. It’s $599. 


(Smart scanner 


Enter the initials of your 
home state, and you have 
programmed the Regency 
Informant radio for emer- 
gency broadcasts. The UHF- 
VHF scanner is pre-pro- 
grammed for each state's 
frequencies. Regency Elec- 
tronics, Inc. (Indianapolis, 
Ind. 46226); $370. 


" 
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E 
HANDBOOK 


Ej 
sau 


ELECTRONIC 
PROJECTS 


^ ILLUSTRATED. 
DICTIONARY OF 


1866Р $21.95 2795 $29.95 


‘Counts as 2 


values 
о 


t 
$131.70 


ROBOT BUILDER'S 
BONANZA 


E 
ian 


2800 $23.95 


Projects, ~ 
[e 
Ideas 


High lech 
Household 


HON THEY AFFECT EARTH 


800P $19. 


ROBOTICS | 


Elementary 
Electricity 


| Electronics| | | | 


ва 
ee! |Н) 


2675 $22.95 


ре] 4 
| ` | 


PRINCIPLES | 
PRACTICE 
IMPEDANCE 


2725 $21.95 2753 $23.95 


Dept. PS-987, Blue Ridge Summit, PA. 17214 


NICHOFROCESSUR 
 CONTROLLI 
VIDÉO EQUIPMENT 


2758 $24.95 


If card is missing, use this address to join: ELECTRONICS BOOK CLUB, P.O. Вох 10, 


SATELLITE 
COMMUNICATIONS 


| DE: 
TECHNIQUES 


2657 $32.50 
Counts as 2 


All books are hardcover unless otherwise indicated. 
1987 ELECTRONICS BOOK CLUB. 


| m Evectagnics Book Гв 
FREE when you join 


Reference Guide to 
Electronics Manufacturers’ 
Publications 

—a time- and money-saving list of 
product literature from all the major 
electronics suppliers. A $6.95 Value 


1160P $10.95 


2792 $21.95 


1531P $11.50 


(Publishers! Prices Shown) 


Reference Guide 


1 Biectronics 


Membership Benefits • Big Savings. In addition to this introductory 
offer, you keep saving substantially with members’ prices of ир to 50% off the 
Publishers’ prices. • Bonus Books. Starting immediately, you will be eligible for 
our Bonus Book Plan, with savings of up to 80% off publishers’ prices. * Club 
News Bulletins. 14 times per year you will receive the Book Club News, describ- 
ing all the current selections—mains, alternates, extras—plus bonus offers and 
special sales, with hundreds of titles to choose from. * Automatic Order. If you 
want the Main Selection, do nothing and it will be sent to you automatically. If 
you prefer another selection, or no book at all, simply indicate your choice on the 
reply form provided. As a member, you agree to purchase at least 3 books within 
the next 12 months and may resign at any time thereafter. * Ironclad No-Risk 
Guarantee. If not satisfied with your books, return them within 10 days without 
obligation! • Exceptional Quality. All books are quality publishers’ editions 
especially selected by our Editorial Board. 
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What's New 
for Your Car 


BY JACK KEEBLER 


a 
Dent barrier 


Strips of impact-absorbing 
material attach to car doors 
with rubber-based magnets 
to guard against scratches. 
The four strips in each Dur- 
Gard kit measure 4 in. wide, 
1% in. thick, and 3 ft. long. 
Poly Protection Products 
Corp. Box 813, Vernon, 
Conn. 06066. Price: $33.50. 


a 
Molded creeper 


Service Skate rides lower 
than a conventional mechan- 
ic's creeper and features 
large wheels for less rolling 
resistance on gravel drive- 
ways or on grass. It weighs 
14 Ibs. and is rated to carry 
a 300-Ib. load. Aus Corp., 
Box 904, Fairburn, Ga. 30213. 
Price: $80 plus shipping. 


a 
Belt cutter 


Some drivers won’t use a 
seat belt: They fear it might 
jam. The Fortune seat-belt 
cutter eliminates the chance 
of being strapped and 
trapped. Its Velcro hook- 
and-loop backing allows 
easy installation. C. D. Gib- 
son & Co., 837 E. Tulsa, 
Chandler, Ariz. 85225; $5.50. 
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(Valve skirts 


Designed as an alternative 
to expensive valve seal re- 
placement, the Smoke Stop- 
per valve skirt kit shields 
worn valve stems from 
excess oil. This reduces 
exhaust smoking and spark- 
plug fouling. Dorman Prod- 
ucts Inc., 10000 Alliance Rd., 
Cincinnati, Ohio 45242; $50. 


<> 
Вей гасК 


This rust-resistant alloy rack 
($190) and watertight, lock- 
able fiberglass pod ($400) 
team up for secure equip- 
ment storage. The rack can 
also be used separately for 
skis, bicycles, or a canoe. 
Rola International Inc., 
10840 W. Olympic Blvd., W. 
Los Angeles, Calif. 90064. 


<> 
Portable boost 


Car battery dead? There's 
no need to raise the hood. 
Slip *D" Booster out from 
under the seat and plug it 
into the lighter. Sixteen al- 
kaline D cells inside quickly 
recharge your car's battery. 
Seacliff Intl. Inc., 2210 Santa 
Anita, South El Monte, Calif. 
91733. Price: $60. 


| е Scientific study ranks 


і The Rank іп Order of Exercise Efficiency: 
A “. 1. NordicTrack 


4 time М 1 z s 
^ \ Ou Camion ; 2. An Exercise bike 
llympic Silver Medalist H H 
; Ортріс Заг Ме 3. A Rowing machine е 
i 4. AShuffle type ski exerciser 
- | . Scientific abstract available upon request 
№ 4 All E; imes: 
"c xercise Devices Were Tested 4 Times: 


at 3 different heart rates and at maximum work. 
Tests Measured: 
Volume of oxygen consumed which indicates calories burned. 
Data was scientifically analyzed at the University Human 
Performance Laboratory. 
Results: 
On all 4 tests, NordicTrack burned more calories and yielded 
significantly greater cardiorespiratory workouts. 


Nordic Track Pro 
With Adjustable à 
Elevated Legs в 


5 
It's Only Logical that NordicTrack Would Get the Highest Scores 


because NordicTrack is more complete than an Exercise Bike. 


Nordic Track adds important upper body exercise. 

Nordic Track provides more uniform leg muscle usage. 

Higher pulse rates, necessary for building fitness, seem easier to attain because 
more muscles share the exercise. 


n because NordicTrack provides more thorough exercise than a Rowing Machine. 


Standing position involves more muscle mass than sitting position. 

NordicTrack uses largo muscles of buttocks, thighs and calves to simultaneously 
bear body weight and work against resistance. 

NordicTrack resistance is proportioned to individual muscle strength. 
Stronger legs use greater resistance. 
Arm resistance can be set at nr setting separately. 

NordicTrack is safer — no high back strain loads are imposed. 


because NordicTrack has inertial resistance not available on a Shuffle-Type Ski Exerciser. 
Flywheel provides life-like feeling; Smooth, Continuous. 
Other “ski” exercisers without flywheels use only frictional resistance. 
Result is stop-start calisthenics-like feeling. 


т 


NordicTrack's clutch system allows true ski striding motion. нее 
8 Other ski exercisers require less efficient shuffling motion. “ey 
Burns Up to 600 Calories per 20 Minute Workout. * 
For effective weight control. Free Brochure, and New Video! У ее 
1-800-328-5888 
4 М ordicjrack Minnesota 612-448-6987 


seno 141PS Jonathan Blvd. North, Chaska, MN 55318 


KYOCERA" MODEM 


Telecommunications Link! Extend the 

power of your personal computer with this 

Kyocera® KM1200S Modem. With this 

modem and the right software, you can 

retrieve information from commercial data 
bases, computerized bulletin boards, and 
во much more. It's small enough to fit under 
your telephone...simple to set up and 
operate. Thanks to a manufacturer's close- 
out, it can now be yours at this remarkably 

LOW liquidation price! 

* Compatible with the ІВМ? PC, XT, AT, or 
Any Other Computer or Terminal with an 
RS-232C Serial Port. 

* Variable Transmission Speed of 110, 300, 
or 1200 bps in Full-or Half-Duplex 
Operating Modes, 

* Auto-Dial/Redial for Easy, Convenient 
Automatic Speed Dialing. 

* Auto-Answer Takes Incoming Calls. 

* Bell 103, 212A Compatible. 

* Comes with U.L Listed Power Adaptor, 
Modular Cord, User's Guide. 1¥2"H x 
6'2"W x 10"D. 
2-Year Limited Factory Warranty. 


ш.5299.95 $20 
Liquidation Price ... 
Item H-2685-7201-874 S/H: $4.50 ea. 


Credit card members can order by 
phone, 24 hours a day, 7 days a week. 


Toll-Free: 1-800-328-0609 


Sales outside the 48 contiguous states are subject to 
‘special conditions. Please call or write to inquire. 
mA AR кен кен кен кен кен кен кен GR кен кән 
SEND TO: Item H-2685 
[| Direct Marketing Corp. 
1405 Xenium Lane N/Minneapolis, MN 55441-4494 
Send. Computer Modem(s) Item Н-2685-7201-874 at 
$79 each, plus $4.50 each for ship, handling. (Minnesota 
residents add 6% sales tax. Sorry, no C.O.D. orders) 


О My check or money order is enclosed. (No delays in 
processing orders paid by check) 
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By STEVE MERCALDO 


Taking Care of Your Car 


ELECTRONIC CONTROL 
'ODULE 


THROTTLE-POSITION 
SENSOR 


"CHECK ENGINE" 
LIGHT 


Intermittent flashing of the on-board 
computer warning light can be caused 
by improper routing of the computer's 
wiring harness. A computer wire lo- 
cated too close to a high-voltage or 
high-current cable can pick up erro- 
neous signals. These false signals can 
even cause stalling and stumbling. If 


Confused computer control module 


a computer wire runs parallel to coil 
wires, spark-plug wires, starter cables, 
or battery cables, position it at least 
five inches from these interference 
emitters. Computer wiring that must 
cross such high-current cables should 
do so at a right angle to reduce the 
possibility of interference. 


Oil PRESSURE SENSOR 


Some types of engine and transmis- 
sion sensors use a single wire. When 
installing such an oil-pressure or 
[| coolant-temperature sensor, do not use 
[| flourocarbon-resin tape to seal the sen- 
[| sor's threads. The tape will insulate 
the sensor from the grounded trans- 
[| mission housing or engine block, and 
the sensor's gauge won't operate. 


ALTERNATOR SUPPORT 


You can extend the life of a new radi- 
ator or heater hose by examining the 
old hose for interference wear due to 
rubbing. If the interference can't be 
eliminated, protect the new hose with 
a section cut from the old hose. Split 
the section of old hose and slip it over 
the new hose. Then secure the hose 
sleeve with safety ties. 


Got a useful car tip? Send it (with Social Security No.) to Car 
Care, POPULAR Science, 380 Madison Ave., New York, N.Y. 
1 10017. We'll pay $50 it we use it. No tips can be returned. 


TAREE WIPING 


e 
eae == 
EDGES INSTEAD 
- 
A 
ty 
j 
* Guaranteed for the Life of Your Car! 
k Over $1 Million in Development 
| Finally, A windshield wiper 
ا‎ designed to give you 
| e No Streaking 
e No Squeeking 
* e NoChattering 
P Awarded U.S. Patent 44,473,919 
2 Made from DuPont Nordel® spaceage 
P RADIATOR elastomer, it never wears out. 
гес Easy to install— 
you snap them 
" on in seconds. 
Ы Custom fit for 
b your car. 
CREDIT CARD 
t CUSTOMERS 
т Flush facts CALL TOLL-FREE: 
When flushing a cooling system, check 1-800-847-0653 
pe the engine block for a coolant drain 
plug. (A V-type engine might have a SUMMER SALE! 
drain plug for each bank.) Make sure NOW ONLY 
the block plugs and radiator petcock 
> are open to ensure complete drainage. $ .95/р r. 
y Note: Apply sealant to the plug be- Reg.$1295/pr. 
fore reinstallation. (Good only through 
Oct. 31, 1987) 
» 
» 
| 
| 
| 
Ll 
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Leaky fuel pump Cy 
қ #1: 
If you've checked the crankcase oil | | iu Year =~ £y ip 
level in your car and the mark has | | c, 2 Yeap ake P. Das ~ | 
moved up on the dipstick, chances са ear ~ Mak -- Mode; — | 
» are the additional fluid is gasoline, #4 Year Make ~~ Mode; -- 
not oil. Some crankcase-mounted fuel | | Amour, be Make ~~ Mode; ow l 
[* pumps can dump gasoline into the | ^ Resina Seq M NN | 
sump when the diaphragm inside the |  Pairgg 9 0 Sales 00 l 
pump deteriorates. Change the defec- | 12 раї дуд = ia 
tive pump, the oil, and the oil filter. | | (Singe p, ` ۴ | 
| Pair spes gg 5 PNE 5 Save І 
оту ат а ёа) Sp 338 $3, 
. | C 1 Su ттер зла, Save 00 | 
К Sa SS uU айрық 
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CRUICHFIELD 


Youll find the most helpful shopping infor- 
mation in the 108 page Crutchfield catalog. 


FREE 


Stereo & Video 
Catalog 


Refer to the Crutchfield catalog 
before buying your next car stereo, 
home stereo, or video product: 

* 108 pages of helpful articles, consumer 
tips, charts, and installation guides. 

* Color photos, complete descriptions and 
technical ifications on hundreds of 
the finest brand name products. 

You get more value sho) 

Crutchfield: Pane 

Toll-free product advice, ordering, and 
customer service. 

* 24 hour shipping. 

* Absolute satisfaction guaranteed. 

* Full 30-day return privileges. 

* Discount prices on Sony, Pioneer, JVC, 
Teac, Proton, Advent, Jensen, Clarion, 
Concord, Sherwood, оп, Infinity, 
and many more! 


ғ------------------ч 


І Call or send this coupon | 
| now for your FREE Catal 
І 


800-336-5566! 


І In Virginia call 800-552-3961 І 
А In Alaska call 800-446-1640 Н 
[s i 
ame 

Va xxr | 
l City State Zip i 
І Year Make Model 

: І 
І Your саг: І 
[2na a ааа І 


i CRUTCHFIELD | 


1 Crutchfield Park, Dept ottesville, VA 22906 І 


. PS, Chari 
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` Wordless Workshop 


By ROY DOTY 
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XEROX...They Set The Standards! 


For over 20 years Xerox has been the world 
leader in office products and copying 
equipment They have set standards that 
others can only imitate. The Xerox 6064 
Personal Computer was designed to meet 
the demands of business, professional, and 
personal computing today, and into the 
future! We are proud to offer this complete 
Xerox System at a remarkably LOW price. 
Compare for yourself ...then buy your Xerox 
6064 from С.О.М.В.! 


Get the Xerox Advantage! The Xerox PC 
offers you the advantage of running ІВМ" 
compatible MS™-DOS, so you can run the 
hundreds of business and professional soft- 
ware programs available today! And the 
Xerox PC is easy to use! It's designed to get 
you up and running as quickly as possible 
with computer-aided instruction and supe- 
rior documentation covering all aspects of 
personal computing. 


Xerox...Service You Can Count On! It 
you're considering an IBM™-compatible, 
don't be misled by price alone! The system 
we are offering is a complete system...very 
easy to hook up and use...and very afford- 
able. But more than that, each system we sell 
is backed by Xerox service and support. 
When you buy this system, your name and 
computer's serial number is automatically 
registered with Xerox. Should you need 
Service or advice, a network of over 150 
Service centers stands ready to help you. 
Before you buy...compare! Xerox is your 
best value! Check all these features: 


ФІВМ"-РС/ХТ Compatibility. 

® 256KB Memory Features an 8MHz Intel 
8086-2 Microprocessor for Faster Speed, 
Less Waiting Time. 

* Two 5%" Floppy Disk Drives, 360K Each. 

* Seven Expansion Slots, Plus a Serial Port 
for Communications or Printer, and 
Parallel Printer Port. 

* High-Resolution 640 x 400 Pixels. 
Monochrome Monitor, with 12" Diagonal 
Non-Glare Screen, Swivel and Tilt Base. 

* Standard 83-Key PC Keyboard with 
Mouse Interface (Mouse Not Included.) 

* Comes with ScreenMate™, a User 
Friendly Guide to the Functions of the 
MS™-DOS Operating System. 
ScreenMate™ is Menu Driven... No Need 
to Remember Complicated Commands! 


—GÀ ÀÓ 


XEROX 6064 PERSONAL COMPUTER 


77777; 
% иу 
% ИРА 


Lets You Select from a Menu and 
Provides Clear On-Line Instructions If 
You're Confused About Your Next Step. 


omplete Tutorial Softw: 
Сориа таоца ure aed DOS/ScreenMate™ Operator's Guide. 


* "Getting Started" Booklet. * Twenty Blank Disks. 
Over 150 Service Centers Nationally. 


Manufacturer's Limited 90-Day Warranty on Parts/Labor. 


List Price ............. 2224.80 


RI 3099 


Item H-2684-7129-232 Shipping, handling: $49.00 ea. 


* Four Reference Guides. 

* Four Software Programs: Two X-Cel™ 
Training Disks, Two Diagnostic Disks, 
GW™-BASIC Interpreter, and MS™- 


Memory Expansion Board for Xerox 6064 
Personal Computer: Expands the memory to 640K. 


Item H-2684-7128-978 Shipping, ‘handling: $3.50 ea. 


XEROX, ScreenMate™ and the identifying numbers herein are trademarks of Xerox Corporation. 
ІВМ”, IBM" PC, and PC'"-DOS are trademarks of International Business Machines Corporation. 
Corporation. 


MS™.DOS is a trademark of Microsoft 


Сей Cond customers con елік 
Toll-Free: 1-800-328-0609 есет еше... SCI EE 
PLEASE PRINT Gl 

SEND Т Нет H-2684 а CLEARLY 

C.O.M.B. Direct Marketing Corp. Name. 

1405 Xenium Lane N/Minneapolis, MN 55441-4494 m 

Send. Xerox Personal Computer(s) ltem H-2684-7129-232 at $999 

each, plus $49 each for ship, handling. city 

Send. Xerox Memory Expansion Board(s) item H-2684-7128-978 at 

$129 each, plus $3.50 each for ship, handling. State ZIP. 

(Minnesota residents add 6% sales tax. Sorry, no C.O.D. orders) п i 

П My check or money order is enclosed. (No delays in processing Phone 

orders paid by check.) Sign Here 


M е 
Charge: O VISA® O MasterCard О Discover?" О American а: анкетаны 
Acct. No. Please call or write to inquire. 


C OMBICOMBICOMEBICOMEICOMEBICOMEIC OME 


Be a Better 


Gardener 


RECYCLE all your Brush, 
Weeds, Leaves, Old Crops, 
Cut Grass, Dead Flowers, etc. 


into:eRICH COMPOST 


eSPREADABLE 
MULCH 


AVENA, 
Wy 
a SPeDECORATIVE 
We. " WOOD CHIPS 
The rugged KEMP 
Shredder/Chipper 
devours almost anything 
organic. .. reducing it 
into millions of tiny 
pieces in seconds 
(including branches 
up to3" thick). 
Enjoy super- 
richsoil...a 
mulched garden 
thatis virtually 
weed-free 
and beautifully 
landscaped 
grounds. Do 
itall, quickly 
and easily with a KEMP. 
* Builtto last а lifetime 


TheStenderdofthe e Many sizes to choose from 
iardener. . >| k 
Serious Money-back guarantee 


— — — SEND FOR FREE INFORMATION — — —, 
| KEMP COMPANY, Dept 44097 
160 Koser Rd., Lititz (Lancaster Co.), PA 17543 
OYES! Send me full information on Kemp's 30-Day Trial 
and Budget Plan! 


Er 
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SEE the Most Affordable 
Helicopter in the 


LÀ 

Just imagine yourself in the cockpit of your own personal 
helicopter! A pter that you can actually AFFORD to 
OWN апа FLY! The RotorWay Exec is revolutionary in de- 


the cost of a luxury sports car! Find out more! Order our 
updated information packet, or "THE EXEC EXPERIENCE 


flight maneuvers along with a dyn: 

În our beautifully illustrated information packet you'll find 
an exciting full color brochure, a step by step description 
of the RotorWay program, 3-view drawings, 3 fold out wall 
posters, pricing details and a special offer. At last... your 
‘Own affordable helicopter! order your Video Tape ог 
Information Packet today! 


BEE SS Sees 
20B Credit Card Customers—To Order Package— 
CALL TOLL FREE NOW! 


в U.S. (Alaska, Hawaii, and the Virgin Islands) в 
1-800-345-9080, Operator 169 TELEX 683-5059. 
QC o MG. Visa Am Ex Exp Date в 
ұйқысынан рыш 
M “геге the lems checked below: " 
ideo tape avalabie oversees 
Ш — {HOUR VIDEO TAPE A INFORMATION PKG. 
Specify: VHS. Beta soos B 
Video Tape Only $49.95 
W = information Package Only $20 | 
Arizona residents edd G'A sales tax. 
(Overseas orders add $10.00 postage) | 
маме _ 
W sus occur [] 
ADDRESS 
E cr STATE. ze LI 
в ROTOR WAY AIRCRAFT, INC. [| 
1411 W. Galveston, Dept. 7PS9 Chandler, А2 85226 
*ummmmmmmummu? 


CU EH MEASEX: 
Start enjoying high 
fuel dollar savings 
year after year. 
ULTIMA'S two 
exchangers and a 
condenser squeeze 
95% of the heat from 
oil. Compare with only 
5096-6096 efficiency of 
ordinary warm air oil 
furnaces. 


B Uses 2" PVC pipe 
vent, no costly 
metal chimney. 

I Time-tested 

reliability. 


WZero clearance 
installation. 

W20-year limited 

warranty. 


There’: ULTIMA dealt ee 

еге'ѕ ап lealer 

near you. Send coupon U KON 
for details. it 

Yukon Energy tion, Dept. PS4 

378 W. County Rd. D, St. Paul, MN 55112 

Please send me information on Ultima. 


City. 


| І 
| | 
Ран م‎ 
I بجت ج ص‎ І 
І І 
І | 


State. p. 


................а 


SWISS INTERNATIONAL 


GOLD & PRECIOUS METALS 
MERCHANTS* 


Dental gold 
Platinum 
Palladium 

Silver, etc. 


TERMS OF PURCHASE 
m Payment in U.S. funds. 
Transactions strictly confidential. 
m Record of transaction will be enclosed 
with your check, noting: 
- Unopened parcel weight. 
- Weight of net contents. 
- Value of gold determined by New York 
Gold Market, upon receipt of assay. 
- Details of assay. 
= All metal received is melted down and 
considered scrap. 
= Allow 14 days for precious gems to be 
appraised by our gemologist. 
Purchaser becomes owner of goods shipped on 
receipt thereof at prices and terms outlined above. 
Print in block letters & include in your parcel 
your name and full mailing address. Send to: 
(In U.S.A.) (In Canada) 
SiG. & P.M.M.-PS S..G. & P.M.M.-PS 
421 Center Street 301 Sheppard Ave. W. 
Lewiston, New York Willowdale, Ontario 


14092 U.S.A. M2N 1N4 Canada 
* Registered Trade Name 
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BANKS 
TURBO POWER 
Flattens Out Those Hills 

BANKS DIESEL TURBO SYSTEMS 


FORD 6.9L TURBO 

GM 6.2L TURBO ALSO AVAILABLE 

* EMISSIONS LEGAL IN ALL 50 STATES 
e UP TO 50% MORE HORSEPOWER 

* EXCELLENT HIGH ALTITUDE POWER 
* DEALERS NATIONWIDE 

* YOUR POWER SOURCE “SINCE 1958" 


Danis. 


Gale Banks Engineering 
546 Duggan Avenue, Dept. 651 
Azusa, Ca. 91702 (818) 969-9605 
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Increases Heat Output by 500% 


* Custom Built to 
fit any Fireplace 
* Easy to install. 
ж Thermostatically 
controlled, works ж No dangerous 
automatically. Creosote Buildup 
And best of all you can enjoy your fireplace 
while saving on your heating bills because 
with Hearth-Aid 11° you don't need to 
sacrifice your fireplace's appearance or the 
delight of an open fire to be energy efficient. 
Works with: Wood, Coal, or Gas Logs. 
For Free Information, Write or Call: 


The Heat Exchange, Inc., P.O. Box 1027 
Brentwood, TN 37027 
Nationwide Toll Free: 1-800-742-HEAT 

1-615-794-8425 


* Super Efficient 
titanium stainless 
Heat Exchanger. 
No extras to buy. 


WE SPECIALIZE IN ARCHES, CORNERS & PREFABS. 


The comfortable Microtech? Flea and Tick Collar, the alternative to poisons & powders for flea control. 


NO MORE POISONS 


Fleas gone or your money back. 


"Introducing the Microtech® Flea Collar, the revolutionary new breakthrough in flea control.” 


P ut the Microtech? Flea Collar 
on your dog or cat and throw 
away your poisons. 72 hours later 
you will forget your pet ever 
had fleas. 

Its that easy. Once every 6 
months you change the battery. 
That's it! 


HOW DOES IT WORK? 

The Microtech Flea Collar 
uses PMBC™ (Pulsed Modulated 
Burst Circuit), fancy words, but 
one of the Microtech® engineers 
explained it this way. 

Have you ever found yourself 
near a loud siren or alarm? Didn't 
you want to get away from the 
noise? Now multiply this effect 
several times and you'll have an 
idea of what is happening to the 
fleas FLEAS CAN’T STAND IT! 
THEY'VE GOT TO GET OUT! And 
they do. 


Hundreds of tests were con- 
ducted under various weather 
conditions, and the results were 
consistent and dramatic. Veter- 
inarians conducted extensive tests 
and the units worked to their 
satisfaction. 


From a Veterinarian Report 
on Microtech® 
“Microtech® bas demonstrated 
its effectivess in significantly 
reducing, or totally eliminat- 
ing fleas from pets.” 

RPK, DVM 


IS IT SAFE? 

In over 1 year of testing, no 
adverse reactions were reported. 
The frequency of waves put out 
are tuned to the perception of 
fleas and are fully out of the range 
of human and dog hearing. Yet it is 
as loud as standing next to a jack- 
hammer for pests, and there is no 
shock hazard when wet or dry. 

Compare this to the poisons 
and chemicals in conventional flea 
collars, shampoos and sprays, or to 
the side effects that certain drugs 
for flea treatment can have on 
your dog (not to mention the 
effects these poisons may have on 
you and your children). 

Is IT EASY? 

Unless you enjoy: 

ө chasing your pet for hours every 
week to bathe him 

e seeing him roll around in the 
dirt after every bath 

© hassling with chemicals and 
powders 

Then the Microtech® Flea Collar 

is for you. 


IS THERE ANYTHING ELSE 
TO BUY? 

No. Microtech® is supplied com- 
plete with a durable nylon collar, 
long life Duracell lithium batteries 
and a 1 year limited warranty. 


TRY ONE FOR 30 DAYS. 

The Microtech® Flea Collar is very 
sturdy, made for and tested 
on active pets. If you are not 
completely satisfied with the 
reduction in fleas, you may 
return the unit within 30 days for 
a full refund. 


What Satisfied 
Users Say 

We tell everyone we can about your 
product — our vet was impressed 
too! It's so nice not to have fleas in 
the house since our cat doesn’t 
bring them in! 

AW., Pt. Arthur, TX 
Last year our beloved Irish Setter 
Kerry was so flea prone, even with 
all the veterinary help offered 
allergy pills, etc. she had to wear a 


huge Elizabethan collar around the 
clock to Ме); ber from ripping out 


ber fur. flea situation with 
Kerry was hopeless. NO MORE -she 
is never without ber collar, and not 
а trace of fleas... Thanks from 
Kerry, and from us. 

P.B., Knoxville, TN 
We now bave two contented bea- 
gles, each with one of your collars. 
The flea and tick problem at our 
house is nonexistent. 

G.R., Key West, FL 


PRICE: $29.95 Plus $3.50 shipping 
CALL TOLL FREE 
1-800-634-5463 


In Iowa 1-800-542-7981 
Mon.-Fri., 8am -8 pm Eastern Time 


VANGUARD 


E MAIL ORDER ИЕН 


Dept. BZ 
1865 Miner St./DesPlaines, IL 60016 


©1987 Vanguard Mail Order 


A selection of products and services dor Popular Science readers available direct by mail. Enjoy ‘the fun and convenience of mail 
ordering shopping. Please order directly from the advertiser. For advertising rates for this section, write Advertising Sales, Popular 
Science, 380 Madison Avenue, New York, N.Y. 10017 


INTERNATIONAL, INC. 


BROKERS OF 


ІМТҮ MERCHANDISE WORLDWIDE PUBLIC NOTICE 
а ker, the 


BLACK&DECKER” 10” TABLE SAW en 


B4D 
Here's An Excellent Opportunity To i 


them to you at 


Get One Of The Finest Saws Ever Made! ie SELON DEALER 
Black & Decker 1-Year Warranty! 


FACTORY NEW! FACTORY PERFECT! Compare at: 
Black & Decker Model No. 1736 Features: $749.00 


* Overload protected, built-in ball bearing universal motor develops 1.6 
(max) HP. 110 V. AMARK PRIC 


* Sealed ball bearing construction. 


* Large precision ground cast iron table measures 20° x 27" 

* Exclusive slip clutch disengages blade from motor drive if work binds. 

* Full 24" rip capacity on right side of blade, cuts to center of 4" x 8" panel 
* Includes saw, two steel extensions, steel stand, rip fence, aluminum miter 


gauge, 10° blade, blade guard, splitter, blade change wrenches and hold Order No. B-246-100719 
down kit. Shipped Freight Collect. 


THE | EAN MACHINE — 
FITNESS STATION WATCH/PC TERMINAL EESERS 


LIQUIDATION — LIQUIDATION E 


The Lean Machine, mt you ai 
the complete home ы [FAR t BELOW 6081 
fitness system, perfect 
for the entire family! 


Everything You 
Need To Remember Is 
On Your Wrist With This 

State-of-the-Art Seiko Watch! 


FAR BELOW DEALER 
Leo 


different exercises— 
g to traditional iron- 
safely and easily! 


> Pumping exerci 


Manufacturer's 
IBM, Commodore 64, Suggested Retail 


ШУ ТАСТЫ $150.00 
MARK PRICE 


FACTORY NEW! 
FACTORY PERFECT! Manufacturer's 
Suggested Retail 


$849.95 


FEATURES: 


аан 2 LO E Order No. B-246-100496 
SAFE & EASY FOR USE BY THE WHOLE FAMILY! Insured Ship/Handl.: $37.50 | FACTORY NEW! FACTORY PERFECT! 
45002 BEER ERE eee eee TT 4 


PRODUCT ITEM NO. QTY. PRICE S/Hil__ TOTAL PRICE — TOTALS/H/I 


a FOR FASTEST SERVICE Black & Decker Table Saw [8-246-100719 


CALL TOLL-FREE — The Lean Machine В:246100496 
1-800-533-3379 ED 28205-07 


Seiko PC (Apple ПЕ) B-246- 100909 
[Seiko PC (Apple ІС) B-246-100917 
— (Mastercard O VISA E] CheckMoney Order 


Bo 


Blocs ee 
B^ STATE EXP.DATE 
m^" PHONE SENATE 


TOTAL 
DELIVERY TO 48 U.S. STATES ONLY CORPORATE OFFICE (612) 5605415. 


"WB Send to: DAMARK INTERNATIONAL, INC., 7714 Brooklyn Boulevard, Minneapolis, MN 55443 E 
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Got a Minit? 
Make 
a Button! 


with 


t 
oM n 
In just a "minit" you can enter f 


the fast and easy, fun and 
profitable world of button- 
making with Badge-A-Minit 

These 2/4" plastic coated 
buttons are fun to make, 
fun to wear and easy to 
sell at flea markets, 
fairs, conventions or 
sporting events. Supply buttons for community events, 
businesses or churches, 

For $26.95 you get a hand held press, a set of 5 
assembly rings and enough designs and metal parts 
to make 10 buttons. To order additional button parts 
see the catalog included with every order. 

Order today or send for a FREE catalog. Call 
1-800-223-4103 (In IL 815-224-2090) 


Badge-A.Minit, Dept. PS-987 348 North 30th Rd., 
Вох 800, LaSalle, IL 61301, Phone 1-800-223-4103 (In 
IL 815-224-2090) 


C Send me the Badge-A-Minit Starter Kit for only $26.95 plus 
51,75 shipping (IL residents add $1.68 tax) 
C) VISA MasterCard 


MES 


Card No. 


Exp. Dal 
C) Kam not ordering now, but please send me a FREE catalog. 


Name 


Address 


City 
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OUR HIGHEST QUALITY 
AFFORDABLE 
ELECTRIC 3-WHEELER 
Take this compact, portable 3-wheeler 
anywhere. Easy One-Hand Operation. 
Built-In Battery Charger. Rear Suspen- 
sion System. MEDICARE and pri- 
vate insurance reimbursable. 30 DAY 
FREE trial. Call or send coupon below 

for a FREE 20 page color catalog. 


1-800-662-4548 


Electric Mobility Corp., Dept.1136 
#1 Mobility Plaza, Sewell, NJ 08080 


Phone( | 


Т.‏ ت ا 


l 
І 
l 
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"Before enrolling 1 
checked other courses 


Be Your Own Boss 


IN YOUR OWN BUSINESS! РАД, 
— LLL ILL advice from several of 
the professional 


Hundreds we've trained have succeeded in this 
fascinating and highly profitable profession . . . 


. -YOU Can Do It, Too! 


“No more hard, nasty work for me. 
Now I have my own business and with 
hardly any effort 1 average around $50 
a day. Thanks for my new start in life.” 
Sam Walker Prichard, Alabama 


locksmiths іп ту area. 
They all said Foley- 
Belsaw was tops and bas 
the most versatile 
Key Machine. 

“1 always 
wanted to have 
my own business 
and now I do, thanks to Foley-Belsau/" 


David Fairbrother— Dave's Locksmith Service 
Milwaukee, Wisconsin 53209. 


“I opened my own business, spare 
time, seven months after I enrolled and 
made a profit of $329 for the first week." 


B. A. Deberry Littleton, Colorado art Time, Full Ti Right at Hi 


Bea LOCKSMITH! 


Get into this booming high-profit business that's 
Easy to learn — Easy to do — Easy on You! 


Never before have money-making opportunities been so yg Extr. d 
great for qualified Locksmiths, Now lucrative regular e a Included Wit! 
lock and key business has multiplied a thousandfold as Cos! Locksmith Training 


millions seek more protection against zooming crime. 
Yet there's only one Locksmith for every 17,000 people! 
Make Up to $26.00 an Hour — even while learning! 
Train FAST at Home! 
You're "in business" ready to earn $10 to $26.00 an 
hour a few days after you begin Foley-Belsaw's short- 
cut training. Take advantage of today's unprecedented 
e tunities in locksmithing for year-round EXTRA IN- 
ME in spare time — or fulltime in a high-profit busi- 
Бон of your own. Hundreds we've trained have done 
it. So can YOU! All tools plus professional Key 
Machine given you with course. These plus practice 
materials and equipment, plus simple, illustrated les- 
sons, plus expert supervision, plus business-building 
шідапсе will enable you the KEEP THE MONEY 
'OMING IN! Ideal for retirement — good jobs, too. 


all phases of 
Burglar, Hold-Up 
and Fire Alarm 
servicing and in- 
stallation, This 
valuable and 
timely instruction 
includes all special tools and 
supplies. ONLY Foley-Belsaw offers 
such extensive training in this 
rapidly expanding field as a part of 
your Locksmith training 

ADVANCED Locksmithi 


SEND FOR EXCITING FACTS—No Obligation 
Discover what's in Locksmithing for you — how Foley-Belsaw's 
master locksmith-approved training can give you the skill you 

MORE. 


Bank Safe-Deposit Box locks. 
You'll find it fascinating and high- 
ly profitable work. 


сап depend on to EARN MORE — ENJOY LIFI 


PRO KEY 


ALL SPECIAL TOOLS AND 
EQUIPMENT INCLUDED! 


This Pro Key Machine can 
alone add up to $200 а 
month to your income... 
and it won't cost you a pen- 
ny extra with your training. 


ind out all П FACTS TODAY! :2 44 ww 
Find il aama mai ні Leow aor send post: RUSH ^ FOLE¥BELSAW INSTITUTE 


card) to receive full information and details by 6301 Equitable Rd., Dept. 11235 
return тай. DO IT TODAY! COUPON Kansas City, Mo. 64120 


There is NO OBLIGATION and NO SALESMAN Will Ca 


RUSH COUPON TODAY Gaal EDME NOLO: 11235 
| Fon tis Fact-ritten 


KANSAS CITY, MO. 64120 


| BOOKLET! 


Tells how you quickly 
train to be your own boss 


71 YES, please send me the FREE booklet that 
gives full details about starting my own business in 
Locksmithing. | understand there is no obligation 


and that no salesman will call. I 


Name. 


in a profitable Sparetime Address. — 
or Fulltime business of 


I your own PLUS complete 


City. — 
details on our 30-Day Send for your 
NO RISK Trial Offer! сору today! РЕҢ 5 


ee кән кән жән eee Шын Шын ee ee ee ee ee | 
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Be Your Own Boss and Make 
$18.00 to $30. 00 AN HOUR! 


Find out 
how by... 
. . . Sending 
now for 
your Free 
Lifetime 
Security 
Fact Kit! 


Lifetime Security 
Fact Kit te yu how to make 
$18.00 to $30.00 an hour in your 
own Foley-Belsaw Full-Service 5 
and Tool Sharpening Business. 
Your FREE Fact Kit explains how 
you can: 

—be your own BOSS! 

—work full time or part time, 
right at home. 

—do work you enjoy and take 
pride in. 

—operate a CASH business 
where 90¢ of every dollar you 
take in is clear cash profit. 

And it is so easy to learn. Foley- 
Belsaw gives yo the fa nd in- 
structions. No previous experience 
or special training ne All you 
need is the desire and ambition to 
be your own boss. Foley-Belsaw tells 
thing you need to know to 
fu 


There's plenty of business where 
you live to keep you busy. It doesn't 
matter whether you live in a big 
city, small town or a small farm 
community. 

Earn While You Learn 

You'll quickly be able to develop 
the skills necessary to earn a steady 
income. You'll be able to sharpen all 
types of saws, garden and shop tools 
for home, farm and industry. 

Profits from your Foley-Belsaw 
Full-Service Sharpening Business can 


provide... 


. CASH for future security 
or supplemental income 


. CASH for travel, 
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vaca- 


tions, fishing trips 

. CASH for the things you've 

always wanted! 

And you'll be able to set your own 
hours and not have to worry about 
layoffs and strikes. There are no fran- 
chise fees. Best of all—age or phys- 
ical condition is no barrier—any age 
person can succeed. 


You can be like Steve Taylor of 
Brookville, Ohio, who told us: 

*... the first year I grossed 

$21,000.00.” 


Or James B. Jones, of Albuquer- 
que, NM who reported: 

“This past summer my sales and 

service amounted to almost 

$6,000.00 a month.” 


But you've got to get the FACTS 
before you can get started. So 
WRITE NOW for your FREE Lifetime 
Security Fact Kit. It's yours to keep 
with NO OBLIGATION. 


Dept. 


The World's Largest Migr. of 
Quality Portable Bandsaw Mills 
Now with Hydraulic Log Handling 
* One Man Remotely Loads, Turns, Clamps 
* Capacities up to 32" Día. 
X33' Long 
* Safe-Precise-Efficient 
» More Lumber per Log Д 


FIVE MODELS == 7559 


AVAILABLE - 
MM DUE MES Te) 


44-Page Catalog, Send $100 10: Wood-Mizer*. Dept 
8180 W 16m Street, Indianapols. IN 46214 or Cal (317) 271-1542 


AMERICAN HEIRLOOM 
Solid oak mantle clock kit featuring hand- 
screened glass and dial, and polished brass 
hardware. Kit is easy to assemble and comes 
complete with quartz pendulum movement 
and instructions. 

C7661 Pre-Cut Kit $79.95 
(Include $5.00 for shipping and bandling. 
Mass. residents add 5% sales tax) 
Send $2 to receive a one year subscription to our 
S6 page clock building supply catalog. Includes 
clock kits, dials, movements, weather instru- 
ments, hardware, tools, books and accessories. 


NAME. 
ADDRESS, 
cary STATE, 


Mason & Sullivan 


Dept. 1345, 586 Higgins Crowell Road 
W. Yarmouth, Massachusetts 02673 


Kansas Gy, мо. 64120 — FACT KIT The new Lindal Planbook is all you n 
fs =] | | meis your custom home a cur above. In every d 
қостан. Get 200 pages of color photographs, custom plans. 
Eoc ШЕ 
1O Ee ene Sony fasta Noa 1 “1 Cedar 
E fetime rity Fact Kit. No obli- 4A Lirx r 
| Gessner ^. 1 ALindalCedarHomes 
Name 
! р ! MAKE THIS SHADE 
1 2 r FOR LESS 
rad pun = П ТНАМ $75.00 


) 
Ls Area Code Phone 


а] 


Send $1.00 for our big catalog of 
stained glass supplies. 


WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339. 


“Тһе Source” of the 
electro-mechanical components 


° What's New at 


AMERICAN DESIGN COMPONENTS? 


Wee warehouse 60,000 items at 
American Design Components — 


expensive, often hard-to-find com- 
ponents for sale at a fraction of their 
original cost! 

You'll find every part you need — 


OPEN MON. — Sat., 9-5 
THERE'S NO RISK. 


With our full 90-day warranty 
any purchase can be returned for 
any reason for full credit or refund. 


ADAM COMPUTER KIT 


nec. (just plugs together). Hookup 
diagram included. Includes: Keyboard, 1 cas- 


ssette, 
Малы CON, hee bubtin word processor 
Пет #7410 Complete - $99.00 


COLECOVISION GAME 
(Factory tested — like new!) 


Also includes power 

supply, instruction 
manual, modulator, 
and one Donkey 
ШІ cartridge. 


пет #7411 


|ADAM Accessories. . . 


ColecoVision to Adam 


[ponen i m #9918 $59.50 
Adam Printer 


пет #8839 $69.50 
Data Driv 


° Tem #6641 $19.95 
Printer Power Supply — 

кет #6642 $14.95 
ASCII Keyboard — 


Item 


#6643 $19.95 
$9.95 


Item #7013 


are included.) 
(Software ошеа) asa $29.95 
Auto-Dialer Address Book — 

Item #12365 $19.95 
ColecoVision 
Expansion Module 42: - 
Includes Turbo cartridge] 

Item nanao $39.95 
ColecoVision Roller Controller — 
(Includes Siither cartridge) 

"em #13147 $39.95 
ColecoVision Super Action 
Controller Set — 

Includes Baseball cartridge) 

пет #13148 339, 95 
Adam Printer Ribbon Cartrid; 

"em #13306 $3. 95 New 
Адат Daisy Print Wheel — 
нет #13305 $3.9 


PC 8300 
HOME COMPUTER 
(Advanced version 


of the Timex 1000) 


height drive. 48 Т.Р, 80 tracks. 


Ме tam #7928 $79.00 
2 fo $150.00 


mechanical keyboard (not 
membrane). Contains 2K of RAM. 
Reverse video, 280A, 6.5MHz pro- 
cessor, ROM BK BASIC. Graphics 
capability/sound-- music, TV or 
monitor. Joystick input operates 
оп 115 VAC. Includes: AC adap- 
ter, TV cable, and pair of cas- 
sette cables. Will run all prere- 
corded tapes for Sinclair/Timex 
1000-2Х81. Mfr — Power 3000. 
In orig. boxes. 

кет #10336 $29.95 New 
Accessories. . . 

* 16K RAMPACK upgrade 
Item #10337 $9.95 New 
*32K RAMPACK 
кет #12148 $19. 
* COLOR PACK 

tem 412147 $19.95 мем 


WATER/CHEMICAL 
PUMP 


еи 


ree 


‘Commodore VIC 20 CPU board & 
5 New 


- SEI #12895-002 
кет #9983 $59.50 New 


гет #12830 or 2 tor $100.00 


Like New — $199.00 


DOS 3.2 Compatible 
96 TPI, DS/Quad Density 
Tandon ТМ55-4 DS/Quad 
пет #1904 $79.00 
2 for $150.00 
115 СЕМ MUFFIN* 
FAN 


for blowing or exhaust. 
Dim.: 4%e"sq. x 194" deep. 


нет 45345 $5.95 RFE 


Sealed, compact power source 
‘designed for long life and durabil- 
ity. Perfect as portable pack for 
use with robotics, model cars, 

etc. Bolt termi 

.12*Lx 2.99' 

Yuasa, type NP15-12 


нет #12277 $24.95 new 


for the hobbyist. 


15” COMPOSITE 
VIDEO MONITOR 


157, green phosphor, high reso- 
lution (12 lines center) and band- 
width from 10Hz to 30Hz + 3dB. 
Operating volt.: 120/240VAC, 
50/60Hz., 65УА max. 

Mfr — Motorola — Alpha Seri 


нет 410044 $34.95 New 


Mir Rowse Type 1 S3E 
"em #1863_ $22.50 New 


microprocessor. 
based equipment. Contains less 
‘than 3% harmonic distortion, better 
than 60 dB traverse noise rejection. 
Contains dual outlet 197 Сл & 
r, and 6 ft. 

95 — ЕЖ '60Hz. 

120V @ 1.17A 
Dimen.: 11%"L x 4%”H x BW. 
Mtd on metal base with rubber ft. 
Mfr — Sola #63-13-114 

item #9999 $99.00 New 


PUMPS — COMPRESSORS — BLOWERS — MOTORS — POTENTIOMETERS — COUNTERS 
TIMERS—RELAYS — VOLTAGE REGULATORS — POWER SUPPLIES 


AIR 
COMPRESSOR 


Reversible capacitor induction 
motor. 115V/60 Hz., 30 in./Ib. 


Produces up to 33 PSI. For ai 
brush, paint spraying, tire & mat- 
tress inflation. 115УАС, 50/60 
Hz. Capacitor-run motor. 
Dimen.: 4%” dia. x 8%" long 
Mfr — Thomas Industries. 

нет 464 $29.95 RFE 


:3 
%40ж171. 
Mfr — Matsushita or equiv. 
нет 45149 $9.95 RFE 


AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074 
C] My check or money order is enclosed. 
0 Charge my credit card. 

0 Visa ÛJ Master Сага C Amex 


YES! Please send me the following items: 


Item How 
No. Many? Description Price Тоші 


Usable for vacuum or pressure ap- 
plication. 4 CFM/15 PSI тах. 15” 
cont., 28” intermittent. Pump is 
directly coupled to a GE ⁄ HP, 
1625 RPM, 115 VAC, 50/60 Hz., 
зде phase 3.ВА motor. Therm- 
ally protected. Mtd. on metal base. 
Dim: 5X*W x 14%"L. 
Mfr-Gast 0040-V119 (oilless) & GE 


item $5327. $39.95 RFE 


Card No. 


HEAVY DUTY, 
PLA 


Mtr - 7 

Set of 4 $19.95 New 

3" Set 

3.591, wiwing brake & 2 w/o, 
Š are recommended espec. for use 
оп carpet. 500Ib. load cap. ea.; full 


Sroa $2495 ғай 


MINIMUM 
ORDER 
15. 


PS-97 


Exp. Date. 


Signature. 


Telephone: Area Code 


Number 


Total 


Name 


Shipping & handling, we ship UPS unless 
otherwise specified. Add $3 plus 10% total. 
Canadian: $3 plus P.O. cost. Charge only. 


Address 


Sales Tax (N.J. residents only, 
please add 6% of total) 


City 


State 


ORDER TOTAL 


Zip 


All inquiries and free catalog requests call 201-939-2710. 


For all phone orders, call TOLL-FREE 800-524-0809. in New Jersey, 201-939-2710. 


QUICK-WEDGE. 


Screw Holding Screwdriver 


Holds the screw, starts it too! No 
more fumbling with screws. Split 
blades wedge into screw slotto grip 
the screw. The other hand is free to 
hold fixture or part. 

HANDY 4-PACK with 3", 4" and 6" 
blades fit most size screws. With 
FREE Aluminum Hang Rack. 


$13.35 per set (add 75¢ for shipping) 


Name 
Address 
City/State/Zip 
Signature 
Visa/MasterCard No. 
Expiration Date 


KEDMAN COMPANY 
P.O. Box 25667 PS987 
Salt Lake City, Utah 84125-0667 


BE A PROFESSIONAL 
LOCKSMITH 

Earn money in your, 

spare time or even 

run your own 

locksmith shop! 


Train at home with the origi- 
nal Locksmithing Institute. In 
as little as 6 months’ you сап 
take care of the demand in 
your community for profes- 


sional locksmiths. Е 


Earn while learning, too! 
In a few weeks, you'll have 
the know-how to make mon- 
ey changing locks, making keys, simple installations. 
Learn by doing 
Locksmithing Institute's tested and proven method 
makes it easy for you to learn. Each lesson is fully 
illustrated and you work with professional tools and 
materials sent to you with the course... even an elec- 
tric key machine... equipment that you will be using 
in your own locksmith shop. 
Cash in on the growing need for locksmiths 
You'll find locksmithing work all around you. And, 
with your Diploma as a skilled Master Locksmith, 
you'll start cashing in on your money making skills. 
Get the exciting profit facts by mail...no sales- 
man will ever call. Mail the coupon today. 
1F COUPON IS MISSING. WRITE. 
LOCKSMITHING INSTITUTE 
1500 Cardinal Drive, Little Falls, N.J. 07424 


LOCKSMITHING INSTITUTE Faa 
1500 Cardinal Drive. Little Falls, NJO7424 Dept 
PLEASE RUSH FREE CAREER BROCHURE 


Legal Investigation 


Color TV Electronics Fundamental 
Electrons 


Small Engine 
Mechanics 


Airconditioning /Relrigeration / Heating 
мм 


ADORESS. 
av STATE E 


“айлы та” 


Removes harmful 
tobacco smoke, 
pollen and dust 
in only seconds. 


ر - 


* Cleans a 400 square foot room in minutes. 
thane cabinet with swivel base. 


less electricity than a light bulb. 


In CT: (203) 877-4417 


—— my 429 


Irritants that make you sneeze and cough vanish within minutes! Tobacco smoke, allergy-causing pollen. 
mold spores, kitchen odors...even airborne bacteria disappear when you use our electronic air purifier. 


What makes this air purifier work? Airborne particles are electronically charged by billions of negative ions 
andare trapped by a unique electronic filtering system. Result? You breathe sparkling clean mountain-fresh air. 


“Уа 
* Housed іп a rugged, contemporary polyure- 


* Plugs in any household 120 volt outlet; uses 


Mountain-Fresh Clean Air 
In Your Office And Home. 


le two speed fan assures quiet, efficient 
operation. UL listed. 


* Removable washable filter trap included that 


holds collected pollutants. Just rinse the filter 
under the faucet when it gets dirty. 


Satisfaction Guaranteed. 30 day money-back return for any reason. One year warranty. 


For fast service, call TOLL FREE 1-(800)221-5749 


Monday-Friday, 9-5:30 Eastern Daylight Savings Time 
Add shipping and handling charges: orders from $100-$200 include $4; 
over $200 postpaid. To order by mail 
Card include account number and exp. date. Please give your daytime phone 
number. CT residents, add 7/2% sales tax. 


eag lestone Dept. Р5А4, 84 Research Drive, Milford CT 06460 


псіоѕе check or M.O. VISA or Master- 


136 | POPULAR SCIENCE 


Your home 


workshop 
can PAY-OFF 


BIG... 


Eam Extra Income EN. 


Right At 


Power Feed 
Power Tool. FACTS TODAY! 


Planer Molder Saw 


Three power tools in one— 
areal money-maker for you! 


The Planer/Molder/Saw is a versatile 
piece of machinery. It turns out prof- 
itable precision molding, trim, floor- 
ing, furniture... in all popular pat- 
terns. Rips, planes, molds sepa- 
rately... or all at once. Used by indi- 
vidual home craftsman, cabinet and 
picture framing shops, lumber yards, 
contractors and carpenters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free per- 
formance. And is so simple to operate 
even beginners can use it! 


30-Day FREE Trial! paring tacts 


NO OBLIGATION-NO SALESMAN WILL CALL 


RUSH COUPON foey Besa co 
TODAY! Kansas City, Mo. 641 


| -—— ——— @ 
Foley-Belsaw Co. 


1 Td 
CED : O01 еше ва ا‎ 
ey dy Mo. 64120 
CJ YES. please send me the FREE Booklet "m | 
gives me complete facts about your Planer- 
Molder-Saw and full details on how I can qualify 


for a 30-Day Free Trial right in my own shop. 1 
understand there is No Obligation and that No 


ў Salesman will call. 


ЕЕ і 
меб [ 


01 Equitable Rd., Dept. 91145 


a 


SATELLITE T.V 


Winegard-mover optional... 
STSLSR- w/mover 
STSSR 110-w/mover 
Chap. Chey.-w/mover. 
DX 800-w/mover. 
Systems Include: 10' Orbitron dish. mount 
receiver. mover. LNB and Feed 
Many more to choose from: 7'.9'. 10' & 12' dish's 
Houston Tracker, Uniden, Drake. etc. 
Plus upgrades for present owners: Receivers, 
movers, LNA's, LNB's, Feed's & Ku band equip- 
ment. FREE BUYER'S GUIDE 
Call or Write Today! 
AML MARKET LINK, Inc. 
Box 142S Fergus Falls, MN 56537 
Systems UPS Shippable (218) 739-4879 


Circulator Pump 
1% 
е 


832.95 ITEM 


Includes Shipping 2-995 

® Brand new hot water circulator риту 

Handles fluids to 200° F. Motor only draws 63 

watts. 230 VAC, .5 amp, 3000 RPM, 3 GPM 

at 8 ft. head. Size 8" x 54" x 4". Shpg. 5 Ibs. 

CALL 800-228-3407 

Burden's Surplus Center 

1015 West "O' PO. Box 82209 PS « Lincoln, NE 685012209 
Ask For Free Catalog! 


© 
5 
ас) 


HISTORIC. 
NON-FIRING MODEL GUNS... 
1 sale! Ful size. Zinc alloy Realistic | \_ 
e 
led. FRE US.M1911 
Е ICTOR'S. 45 AUTO. 
1800 Slaters Lane, Card Oder: 
Box 59, Р; (800) 638-2000. 
[Lo MU E 


z 
Professional Dome Plans 
You'll build with confidence! Dome structures | designed 
were featured in Better Homes & Gardens (june 83, pp. 
73-79). Specs include 49 sizes 12 - 60° 

with 11x17 scale drawings of 3%, 
45' and 50’ domes. To order 
send $34.95 to: PRECISION 
STRUCTURES, 2565 Potter St., 
Bee to ыны OR M 


* ¥ X x x PRESENTING ж жж 


CABLE TV 
EQUIPMENT 


Жж STARRING. dk ce 
JERROLD, HAMLIN, 
AND OTHER FAMOUS MANUFACTURERS 


= FINEST WARRANTY PROGRAM AVAILABLE 
$ LOWEST RETAIL WHOLESALE PRICES IN US 
1 ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS 


FOR FREE CATALOG ONLY 1-800-345-8927 
FOR ALL INFORMATION 1-818-716-5914. 


PACIFIC CABLE CO. INC. 
2329: RESEDA уо. DEPT 141 
RESEDA, CA 9135 


Ез 


SMALL ENGINE: 
'nerators 


Тоу Tiler, Ge 
5 More. 


FREE CATALOG 
DISCOUNT PRICES 
SMALL ENGINE CITY 


retos MEE. Si arum. 


| Test Electrical Equipment | 
| With Our Pocket-Size Digital | 
Multimeter = 


ғ 
І 

1 Dept. PSM7, 84 Research Drive, Milford, СТ 06460 
І Send... Soldering Ігоп(ѕ) @ $30 ea. 
1 белі addi. tip(s) @ 8.50 ea. (indicate size) 


| Send. Digital Multimeter(s) @ $35 ea 
| Add postage and handling charges, see above. 


1 O Check or М.0. enclosed. Charge O 
1 Acct. No. 

I 

1 Мате 

I Address 


1 Ciy. State. Zip 


| rail 


IL a 2771 


only 90 


7 Inch Butane Powered 
Cordless Soldering Iron 
Makes Soldering Easy! 


* Safe to use, no open flame 
* Averages 60 minutes on one refill from 
ordinary butane cartridge 

* Comes with 2.4mm tip 

Our pocket size soldering iron puts high powered 

soldering where you need it. Perfect for electronics, 

appliance repairs, hobbies like stained glass, model 
iroading...and more. Has adjustable heat output— 

equivalent of 10 to 60 watts. The catalytic tip glows 

orange red and heats in seconds, ready for use 

Housed in space-age, heat resistant plastic case. | 


1.2mm, 3.2mm, 4.8mm 


replacement tips available | 
at $8.50 ea. Indicate size 


Cap contains its own 
handy built-in igniter 


Temperature 
adjustment control 


* Full autoranging 
* Easy-to-read LCD display 
* Measures to 500V AC/DC 
* Measures to 20 megohms 
* 0.7% basic accuracy 
* Audible continuity 

and diode tester 


Only 335 


Carry this simple-to-operate multimeter in your shirt 
pocket for on-the-spot troubleshooting and wiring | 
checks. A continuous audible tone indicates continuity, 
eliminating the need of / 

watching the display. | 
Quality construction with 

high tech features. Self | 
contained in a protective 

vinyl case, complete with 
probes attached. Folds to 
AVexax'&" and weighs а 
mere 3 oz. 

Add shipping and handling сі 
$50 incl. $2; from $50-$100 incl. $3; from 5100-6200 | 
incl. $4; over $200 postpaid. 


YOUR SATISFACTION GUARANTEED 


30 day money-back return — One year warranty 


FOR FAST SERVICE CALL TOLL FREE 


C31-(800) 221-5749 


30 EDST 


eaglestone 


i 4 


rges: orders up to 


— 
IN CT: (203) 877-4417 * Mon.-Fri. 9- 


CT residents, add 772% sales tax. 
NSA O MasterCard 


Exp. 


NOW! Get in on the 
PROFITS in 


Work part time, fi 
right at һоте we help 
you every step of the way. 


No doubt about it... as a small engine pro, you can cash 
in on the huge demand for qualified men in one of Amer- 
ica's fastest growing industries. You'll be able to command 
top hourly rates of from $25.00 to $30.00 per hour — and 
that's just for labor. A simple tune-up earns as much as 
549.95 for less than an hours work, and parts, engines 
and accessories will add even more to the profits 
Plenty of business waiting for qualified men. 


65,000,000 Small Engines Are In Use Today! 
That's the official count from the Engine Service Assn., 
and one-million new engines are being built each month. 
With fully accredited Foley-Belsaw training, you can soon 
have the skills and knowledge to make top money ser- 
vicing these engines. People will seek you out and pay 
you well to service their lawnmowers, tillers, edgers, 
power rakes, garden tractors, chain saws, minibikes, 
snowmobiles. generators, go-carts. paint sprayers, 
snowblowers . . . the list is almost endless. 


= 


Professional Tools and Equipment, PLUS 4 H.P. Engine 
ALL YOURS TO KEEP. . . All at No Extra Cost. 
NO EXPERIENCE NECESSARY! 

You don't need to be a ‘born mechanic’ or have any prior 
experience. You can master this profitable trade right at home 
in your sparetime. Lessons are fully illustrated. ..50 clear you 
can't go wrong. and with our famous ‘learn-by-doing’ method 
you get practical ‘hands-on’ experience. We also show you 
how to M business, what to charge, where to gel supplies 
wholesale...all the inside tricks of the trade you need to 
assure success right from the start. 


Send for FREE Facts — Do It TODAY! 
NO Obligation №О Salesman Calls! 
You risk nothing by accepting this offer to see how 
easily vou can learn the skills vou need 10 increase 
vour income in a high-profit business of your own. 
Just fill in and mail coupon below (or send postcard 
with name and address) to receive full information 
by return mail. 


Send for your 


mui 
Dept. 51247 copy today! 


Kansas City, Mo. 64120 
тш 


ғ 
a FOLEY-BELSAW INSTITUTE 


6301 Equitable Rd., Dept. 51247 
V Kansas Ciy, Mo. бі” 1 
V C; vts, please send me the FREE booklet that ges. 1 
M full details about starting my own business in Small В 
I Engine Repair. | understand there is No Obligation and 8 
р {at No Salesman wil call on me 1 
П МАМЕ - — | 
I 1 
ADDRESS ___ — = 

i I 
Есіту 1 
i 

LSTATE 
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22" 
Working 
Height 


16 Ton Log Splitter 


24" stroke, 5 HP, detent valve, 4" x 24" 
cylinder. A $1,300.00 Value. Item#1134 


$699.95 


20 Ton Vertical/ 
Horizontal Log Splitter 
24" stroke, splits wood 
in vertical and horizontal 
position. 6x6 H-beam, 
5 HP,4 x 24 Cylinder. 
Detent valve. 
$1,400.00 Value. 


Item#1160 


Y 


Carries lawn and garden tools, TS 
pings, branches and more. Includes a 
FREE swingout Dumpster Door. Big 
20" wheels. Size 48"x27"x24"H. Item 
#14512 List $198.95 

..$64.95 


Sale .. 


Two Stage 
Hydraulic Pumps 
Sale $79.95 
.Sale$109.95 
Sale $115.95 
Cylinders 
Sale $92.95 
4"X24"x194. Sale$109.95 
5" x 80" x 2"... ..Sale $209.95 
Hydraulic Detent Valve 
Automatic return. Adjustable from 600 


to 25000 PSI. 
.$48.50 


Sale... 


3%2"x24"x1 12” 


ji 100% cast iron kit converts any 30 or 55 gal. 
drum into an efficient wood burning heater. 
List $49.95 
= Sale pairean ansaa $18.95 
1 Double Barrel Adaptor Kit 
Adapts above barrel stove kit into a double 


or hem 


Save 20-50% 


off list prices on name brands! 


SAVE!!! GAS ENGINES! 
Wide variety of horizontal and vertical 
Н gas engines, 3to 23HP. Famous brands 
like Tecumseh, Briggs, Honda, Wis- 
consin Robin and Kohler. 


Rated Generators 
Ideal for homeowners, farmers. con- 
tractors and vacationers.8-HP Tecum- 


long life durability! Item #16425 


Barrel Stove Kit 


barrel heater, creating greater heating 
efficiency. List $22.95 


BIER. e. $11.95 


Our Tarps Are 
Tougher! S 
Our hefty (approx) 5 
12 mil. woven poly tarps 
with rustproof grommets. 


57 


Items Cut Size Sale Price 4 
1770 ехе $2.42 1 
1771 8'x10 

1772 10'x 12" 

1773 12'x16' 

1774 12'x20' 

1775 16'x20' 

1776 20' x 30 

1777 30’ x 40° 

1778 30’ x 50° 


1779 30’ x 60’ 


Call Toll Free 
1-800-533-5545% 

ydraulics 24 Hours a day, Pa 

7 days a week! 8% "i 


100 Amp Mig 
Includes welding gun, CO2 tank, linear gas 
regulator, 6' ground lead with clamp, spare 
tips for gun, 2 Ib. spool of wire and mask. List 
$699.95 Item #155442 


McCulloch Pro-Mac 605 
Features a big 3.4 cu. 
| laminated sprocket tip, bar ai 


Oregon Semi Chisel Loop 
This standard chain is available in %” 
pitch, with .050 and .058 gauge. 


seh engine has cast iron sleeve for} Starting At. $8 55 


Sale .. $379.95 
Electric Start Model 
пет 16426 un oo ООВ 95) - 
Qu & - 4 777; Monster. Maul, io maul. 
Sap > CAR occ ea masas $17.95 
5 HP, 60 Gallon ше! 
Air Compressor * 


230 volts, 11.8 CFM at 40 PSI 
and 9.4 CFM at 90 PSI. Single 
stage. List $1160.00 


Less Mfr. Mail In Rebate "20.00 
Your Final Cost 


WV 
FREE Al 7 
128 Page - | 

LOS 1 


For Your Free Catalog, е 
Send in the Coupon Below!| 


Sale Ends | 
Sept. 30. 1987 


\ 
V 


elder : 


in. engine. 16" 
chain. item 


Sale ...$239.95 
Less Mfr. Mail In Rebate ...$50.00 


Your Final Cost $189.95 


Sale $479.00 


$459.00 ~—\ 


Northern 
Hydraulics 


INC Dept. #69412 


Call Toll Free 
1 "809-533: nds 


SJ NORTHERN HYDRAULICS, INC: 
Dept. #69412 
P.O. Box 1499 
Burnsville, MN 55337-0499 


r Opelika, 


or 4 cents. 


FOR INVENTORS 


PATENT IT ECONOMICALLY! Free 
details. Licensed since 1958. Rainer Asso- 
Ten 2008 Fondulac, Richmond, VA 


B 


Step by Step information. Send 
ғ Sheek br money order or $8.95 


D&B ENTERPRISES 
P.O. Box 1121 
Longmont, CO 80501 


NONPROFIT foundation hel; ing inven- 
tors over 11 years. Free recording forms. 
evaluation. Affiliated Inventors 
Foundation, 501-А ома, Colorado 
„ Springs, CO 80909 or Call 1-800-525-5885. 


| REGISTERED PATENT ATTORNEY vill 
Li aevaluate invention, prepare and prosecute 
patent application, asonable rates. 
dwin Schindler 1523 East 4 Street, 
4 Brooklyn, New York 11230. 

INVENTORS! Can you patent and profit 
from your idea? Call or write for your free 
information package. Over a decade of 
service. AMERICAN INVENTORS COR- 

82 Broad Street, Dept. PS, 
Westfield, Massachusetts, 01086. 1-800- 


338-5656. In Massachusetts or Canada call 
‘pits 568-3753. 


backing ^ available! 


* PATENTVESTMENTS 
Washington Square, Washington, DC 
20036. 


MAKE YOUR IDEA A PRODUCT. Engi- 

» neering Development Prototypes Manu. 
facturing A2 'HNOLOGII 842 
Loganbérry, San Marcos, CA 92068. 


Alabama—What 
you buy for a nickel and still get some 
: change back? 500 gallons of water, 
that's what! As a matter of fact, the 
'" electricity to pump 500 gallons from 
your own backyard well costs only 3 


well made 


an easy-to-use, 


date. 
can 


typical 


With this reliable, convenient 
source of water you can supply your 
home, your garden, and with a water 
well heat pump you can even heat 
and cool your home for a fraction of 
the cost of conventional systems! 

In the past, the cost of drilling a 
it uneconomical 
anyone who could hook on to city 
water mains. However, as city water 
becomes much more expensive, 
backyard wells have become more 
and more popular. To hold the cost 
of drilling a well to an affordable level, 
low-cost machine 
has been developed for 
homeowner who wants to drill his 
own. Called the HYDRA-DRILL, it is 
already in use around the world, and 
an estimated 100,000 HYDRA- 
DRILL wells have been drilled to r 


The HYDRA-DRILL can drill to 
depths of 200 feet, which puts you 


portable, 


for 


the 


within reach of most of all the good, | Print Name 
fresh ground water in the world. The ! Address 
HYDRA-DRILL wel can ' gz 
produce over 4,000 gallons of water | cn d 
each day—just compare that with Phe 


» Classified Opportunity Mart 


AND DEVELOP Your Inven- 
istered Patent Agent and 
fessional Engineer. Send f c 


tion. 
Licensed 


FREE PATENT INFORMATION 
Inventor Should Have. Richard L. Ed 
12 Parkside Drive, Suite-N, Dix Hills, NY 
11746. (516) 499-4343. 


how to offer your invention for 
sale or license. Free Booklet. Outlines pro- 
cedures, royalty rates, requirements. 

sler Sales Corporation, C-7-FI, Fremont, 
ОН 43420. 


UNIQUE Inventors Poster Illustrate Suc- 
cess Path. Full Color. Free Details. Inno- 
mark, 1330PS E. 82D, Minneapolis, MN 
55420-2520. 


SELL YOUR OWN IDEAS. We tell you 
how. Send $5.00 to: SEI, P.O. Box 20, Impe- 
rial, PA 15126. 


INVENTIONS WANTED 
Confused? Need help? 


INVENTORS! 
e ers for fre information kit. Toll free: 


IDEAS, INVENTIONS, NEW 


PRODUCTS WANTED 

Presentation to industry and exhibition at 
national innovation ition. Call free 1- 
Canada, 1-800-528-6060, 


NEW IDEA? Innovation Center in Wash- 


ington, D.C. will assist you through 
RESEARCH and DEVELOPMENT! Free 
Kit—1-800-257-7880. 


HONGKONG factory needs several new 
products for their overseas buyers. Send 
product ideas for royalt; 8 evaluation. Can 
roduce exclusively Hongkong Plastic 

fetal Products Company, Box 69627, 
Kwuntong, Hongkong. 


INVENTIONS Developed Marketed. 
Free Invention Certificates. MANU FACT- 
URERS REPRESENTATIVE, Suite 3615- 
Ез ee Building, New York, NY 


INVENTORS: If you have an invention 
for sale or licenses,write for free booklet 
explaining how we сап help you. Kessler 


Corp. C-7-1W. Freemont, OH 43420. 
PATENT ATTORNEY 


pi 
| Please mail your FREE Brochure. 


Water from your own 
backyard well! 


the average U.S. family consumption 
of 500 gallons of water per day! 

The HYDRA-DRILL is remarkably 
simple to operate. It is completely 
and can be operated 
anywhere...even in places a truck- 
mounted drilling rig can’t get. Yet it 
can drill most anything the big, truck- 
mounted rigs can drill, and drilling 
speeds range up to 40 feet per hour. 

For free information concerning 
the HYDRA-DRILL and how 
can drill your own water well, call or 
write TODAY! 

DeepRock Mfg. Co., Opelika, AL 36802 


CALL TOLL-FREE 
1-800-633-8774 


(Ask for Operator 5323) 


lou 


Outside U.S.A. Сай (205) 749-3377 


© 1987 DeepRock Mfg. Co. | 


TELEPHONE & ACCESSORIES 


TELEPHONES Sales—Service (Ameri- 
can Made) Write: Telephones, Box 6M, 
Simpson, PA 18407. 


RETIREMENT 
perfect retirement spot: 


ALABAMAS 
Dothan area. ‘Great, lifestyle. Low home 
taxes. 90 minutes to Gulf. Brochures free. 


PATENT Attorneys to help you GID Chamber, Box 638-P, Dothan, Alabama 
858-7977, or in Michi, 722-8468. | 36302. 
SPORTING GOODS 


shipping included. Extra arrows 12510.90 Free catalog. 
402-554-0383 Orders Call Toll Free 1-800-624-1150 
United Imports & Mig, (Shoots 100Yrds) 


‘SLING Pistol Great For Hunting $10.99. 
Ammo Included. Attrell, Box 50005, Dal- 
las, TX 75250. 


TRY SOMETHING OLD: Ice age wea- 
е Spear, Throwers, Target Spears. Tate 
Enterprises, Box 110755, Aurora, CO 


MINI CROSSBOW! Diecast pistol body, 
steel bow. 15 arrows, 2 strings; $79.00. 
Information, $2.00. Giannelzi, ох 208PS, 
Verona, PA 15147. 


ШІ {ул нс. AMX. (С00 асов 


Er 
eus FREE 24-HRS 
Blowgun World. Inc. Box 25183-Р Salt Lake City, UT 84125 {855 or 


c 2254. 


s EIE = 9 


2800- = 311912 


1-000-541-4100. 
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Reach 4.1 million readers every month with an od i in Popular Science's Classified Opportunity Mart. November Issue Deadline (on slo: 
October 13) is AUGUST 25. Rates: $8.40 per word. Min. ad 10 words. Darker type (bold) words $1.00 per word extra. Display Classified: 
$467 per inch. Payment with order, or charge your Visa, MC, Amer. Exp., or Diners Club account (give # & exp.) Advertisers using box 
number in ad must furnish name & street address for our records. Send order & remittance payable fo POPULAR SCIENCE, Classified Dept. 
6C, 380 Madison Avenue, New York, NY 10017. For advertising information call 800-445-2714. 

Ernestine Grant, Class Adv. Dir. Dorothy Ellis, Sr. Class. Adv. 

m m و‎ = SSS 
AUTO SUPPLIES & EQUIPMENT AMAZING 1791Ь fying machine KITES 
| CUMBS to 10,000 feet NO LICENSE | —— i ————————————————— 

ALTERNATOR Generator Rebuilding | required NO WINGS or Helicopter blades 
Book, Price: Hedelund Engineering, Box FOLDS to fit in trunk of car SAFEST, Easi- KITES 
26024, Las Vegas, NV 89124 est, Cheapest way to fly for complete info + r 


COOL-TOOLER, INC. 


Exceptional business opportunity becoming distributor 
lor NEW Product! 12-volt Cooler and Tool Storage bor 


E M C, Visa 
portable & built-in 12 volt coolers) 
Cool- Tooler, Inc. Manufacturer 


2906 North Main Street 
Crossville, TN 38555 


DISTRIBUTORS NEEDED 
NEW HEAVY DUTY 
AUTOMOBILE FLOOR MATS 

Unlimited Market - Exclusive Тен 


Send $5 for info, confidential pricing 
or call 615-484-4780. M C, Visa, A Е acce 


SS includes both packets upon request 
Cool-Tooler, Inc. 


2906 North Main Street 
Crossville, TN 38555 


AUTOMOBILES 


РО. Box 7077S, 


Endicott. NY 13760 


МАРОН Carburetor Triples MPG. Free 
Information. H&A, R2PS, Bowling Green, 
MO 63334. 


monn KITS: WHOLE- 
$2.00. E.S.G., Dept. PS, 


SALE CATALOG 
Box 13053, Lansing, MI 48901 


MOTALON ring valve job while driving 
aranteed $10.00 two $18.00 postpai 


ndris, Box 34081, Dept. 5, San Francisco, 
CA 94134. 

ASTRONAUTICS 
AMAZING new discovery. Detect s 
spheres. Informative booklet $4.00. 


search & Development, P.O, Box 465, 
Parkersburgn WV 26102. 


BUILD YOUR OWN 
ROCKET MOTORS! 


* 40 POUNDS THRUST! 
* FIFTY CENTS EACH! 
* BUILD A DOZEN IN 


AMAZING. 
DATABASE CATALOG. $1: Rexco, Box 
1258, Berkeley, CA 94701. 


ROCKET Kms 
AND MOTORS. thru power. Cata- 
fog: $1.00. High Sierra Rocketry, 1800 Sev- 
ern Drive, Reno, NV 89503. 


AVIATION 


en" HELICOPTERS 
—_—= 


5 Models 
Available 


i c rl 
MM CHA 

ox 391-8 
[9] BW ROTOR CO,INC. sos KS 87144 


IS It True You Can Buy Jeeps for $44 
through the US. government? Get the facts 
today! Call 1-312-742-1142 Ext. 4606. 


UNIQUE PRODUCT Now you can pro- 
tect your radiator and cooling system 
from overheating, corrosion, oxydation 
and build-up. Your gas or diesel engine, 
from carbon build-up, increase the life 
ofthe spark plug by 5 Yt, improve combus- 
tion, keep the injector jets clean using 
SOLAVITE FOR FREE BRO- 
CHURE WRITE TO: Zaeco Trading Co., 
8921 S Sepulveda Blvd, Suite 103, LÀ, CA 


ANIMAL Warning Systems for Cars, 
Trucks, and Motorcycles $$19.95 Visa/ 
MasterCharge free information. ESE, Box 
958, Estes Park, CO 80517, (303) 586-4161. 


“PREVENT AUTO THEFT!" Install an 
lgnition cut-off switch. Complete kit & 
instructions $9.95. I. Sirota, PO. Box 6565, 
Fresh Meadows, New York 11365. New 
York residents add tax. 


BOOMERANOS... HI-TECH RETURNS! 
Polycarbonate Paxolin. Wood Constructed! 
World's Best! collectible 11th Annual Cata- 
log. FREE! BoomerangMan, 1806-2 N. 
38th, Monroe, LA 71021-4222. 


е. е 
CONSTRUCTION MANUAL. 
Folly iai. Only $13.95" 


FREE Demo flight send $5.95 to: Freedom 
Fliers, PO. Box 135B, West-Pittston, PA 
18643. (Buy One Be A Dealer If Open.) 


EARN PILOTS LICENSE + CASH Thru 
spare, time business. No investment. 

tails $2.00. Aerographics/A. Box 30, 
Southampton, MA 01073. 

GYROCAR— Practical Roadable Air- 
craft. Information $5.00. Rotary Flight 
Inc., PO. Box 577, Cedar Crest, NM 87008. 


ALTERNATE ENERGY 


USSR uses Tesla's theories 
in modern warfare and 
weather control. 


READ ABOUT TIN: 
“Soviet Scalar 
Electromagnetic 

Weapons” 


P.O. Box 1685 
Ventura, СА 93001 + 805/643-0432 


PRODUCE THEIR 
FUEL” And More. Information 
Sion, Sunrise, Box 11233PS8, Ocala, FL 


SUPPRESSED INVENTIONS. Details: 
Mike's, Box 122, San Marcos, CA 92069. 


Phase change 


thermal 1s developed by Dow 
rmal storage panels develoy 
Chemical—Limited supply Sol cach FOB 
Denver, Colorado SCWest, Inc., Box 24567, 
Denver, CO 80224 (303) 759-1286. 


‘SURPLUS SOLAR CELLS, PANELS, 
magnets, lab chemicals, glassware. 


Robots, lasers. Catalog $1 Ара hed panai- 
voltaics, Box 2773, Staunton, VA 


ALL TERRAIN VEHICLES 


BUY ONE AND WE'LL МАКЕ 
YOU AN EXCLUSIVE DEALER* 


*if the territory stillis open. 
Call Toll-Free 1-800-255-2511 
NY and Alaska 716-855-2226 Collect 
Canada Toll-Free 1-800-338-0012 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, NY 14206 


[FREE COLOR CATALOG! 
Have the best flying kite in the sky, 
hoose from over 140 unusual kites, 
jom easy-fliers to exciting stunters. [| 
nto The Wind * (303) 449-5356 
[2047P Broadway, Boulder, СО 80302 Û 


YES, SEND ME A FREE CATALOG! [| 


Name 
Address. 
City 
l State — — — — Zip 
ا‎ = m m m 
BOATS, INBOARD/OUTBOARD 
MOTORS 


BOAT Plans — Patterns — Kits — Hun- 
dreds of designs — Sailboats — Power- 
boats — Sportsfishers — Rowboats — 
Duckboats — Bassboats — Canoes — 
Hydroplanes — Simple construction — 
Proven results — Tremendous savings! 
Gigantic 160-page catalog ($44 
Airmail) — Includes Free “Boatbuilding 
Supplies" catalog, GLEN-L. 9152 Rose- 
crans, Box 1804SP Bellflower 


BOATS KITS— SAIL. all trail- 
erable molded fiberglass hulls and decks 4 
come factory assembled—you install 
factory supplied interior, Save half factory y 
built cost. No experience required. FREE 
сно vp AC-97, PO. 

, St. 502. 
233-5n6. 


40 pay 
Box 1 loseph, MO 
1(900) Boat Kit; MO: 


BOAT KITS - PLANS - PATTERNS - 250 

Des - 8'/70'- Plywood - Fiberglass 
- POWERBOATS - Cruisers - House- 

[op Hydroplanes - چو‎ Duck- 
boats - Canoes - Kayaks - Dories - Prams - 
SAILBOATS - Daysailers - Trailersailers - 
Multihulls - SUPPLIES - Epoxies - Pol 
esters - Cloth - Foam - CATALOG $3.00 
(Airmail $5.00) - (Book Amateur Boat- 
building $6.00) CLARKCRAFT 16-5 Aqua. 
lane, Tonawanda, NY 14150 


P 


BRANDS 
BARGAINS...All Sizes..$2.00 Handling. 
Scott McCulloch parts: Electra, Marine, v 
610 Merrick Road, Lynbrook, New York 


TRAILERS & CAMPERS 
Your Own—Travel Trailer— 


BUILD 
Fifth Wheeler—Motorhome—Camy 
Pickup Cover—Plans—Patterns—| 


its— 2) 


Catalog $1—GLEN.L R-V's, 9152PS Rose- 


crans, 


1804, Bellflower, CA 90706. 
HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus. ¥ 
Files, over landienow/water: Complete 
glans and booklet. $10.95, Aero-Projects, 

x 5118PS, Clinton, NJ 08809. hii 


Plans, Parts. Catalog 4 / 
61242. 
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HOVERCRAFT 
$1.00. Universal Box 281, Cordova, 


DO IT YOURSELF 


VOICE Disguisers FM Bugs! SWL 
ictive Antenna, Receivers! More! Send 
tamped envelope: XANDI Electronic, Box 
647, Tempe, 42 85282. 


HYDROGEN Ao FUEL FROM 
. Amazing Free Report. Merit, Box 
|5363, Louisville Y 40205. 


|, as CATALOGS listed. Sources, For 
Amang $5.00 Catalogs. Box 92452X, 
tlanta, GA 30314. 


SOLAR, GREENHOUSE, AND 
ENERGY SAVING PRODUCTS CATA- 
ILOG! 80 pages. Order from one expert 
fu. America's largest energy saving 

nail order house! $1.00 postpaid. Solar 


| Components, Dept. PS, 88 Pine, Manches- 
iter, NH 03103. 
200 SUPPRESSED INVENTIONS! 


FREE ENERGY, LEVITATION! RARE 
INFO, PLANS: AMAZING 40-PAGE CAT- 
ALOG! $2: INFOLIOS, BOX 1258, 
,BERKELEY, CA 94701. 


| PVC PIPE FURNITUREPlans, Kits and 
i plies, Free Brochure. Casual, Box 208- 
wksbury, МА 01876. 


TELEPHONE LISTENING DEVICE 


Record teephone conversanons in your aic or 
"ome Connects between any cassette or ше 
recorder and your telephone line. Starts avio 


r 1e in, Ses ot conversanon Sioos recorder when 
is nung up 


Super Powerlul FM TRANSMITTER 
Many Imes more power han omer паич 

Төлен up toe me lo any FM race sy lo 
Assemble Kt 0 b V леу (noi md) 

For catalog o Transmaters, Voce Strmben ane 


tomer specaty tens, enclose $2 00 0 USI Corp 
Call 305-725-1000 or vend $19.95 + $1.00 


CARPET сукма high profits, in placa 
gyeing step pictorial guide only 
Miror Soo bel Obispo, Suite 117, Dana 
| Point, CA 92020 


HOME AND APARTMENT OWNERS 
|| STOP HIGH PLUMBING BILLS AVOID 
\DANGEROUS CHEMICALS. DRAIN 
|| UNCLOGGER PAYS FOR SELF WITH 
| FIRST EASY USE. ORDER TEN DOL- 
! LARS POST PAID. 24296 HESPERIAN, 


HAYWARD, CA 94545. 
> PLANS, INFORMATION, Security, 
| Recreational, Household. Cat, $2.00 


ШЕН. ARCANA, Rt. #4, SSMC19, Selah, 
/A 98942. 


v MINIATURE SUPER LISTENING DEVICE 
‘Transmits the smallest sounds to апу FM 
radio, any frequency. No experience neces- 

^! sary, easy to assemble kit and directions. 
Send $19.95 plus $1.50 S/H to: Siscel Elec- 
tronies, PO. Box 883 Woodstock, GA 

FOL NN 


CANNON Easy to build tennis ball can- 
оп. Blasts ball skyhigh. Lots of fun and 
excitement. For instructions send $2.00. 
mad ін к dd ,P4663 Blaisdell, Minneapolis, MN 

1 


MICRO FM TRANSMITTERS, `` MICRO FM TRANSMITTERS, bugging ing 
“equipment, remote control devices. Cata- 
Ls 2.00 (refundable). Epsilon Co., Box 
291513, Los Angeles, CA 90027. 


CRIME Prevention LETTERING 
IDES; Personalized (ie. VA123-45- 
789) Easy, Quick, And Professional; 
5.00; Engravers Also Available; $12.00; 
rime Prevention Lettering Guides, 320 
Madison, Lynchburg, Virginia 24504 


AUTOMATION/ROBOTICS Project Sup- 
plies. Catalog and Sample $200 INVEN- 
|5 HARDWARE, Box 8460-A, Anaheim, 


pe 92802. 


THE AMAZING RIELLO 
an high-tech oil burner. Easy to 
install in moet oll furnaces-Owners report 
20-50% fuel savings. Order yours now and 
start saving! Model M3 (domestic) only 
$349.00 CLIMATE CONTROL, 1618 Haw- 
іш thorne, Victoria, B.C. Canada V8N 2M4. 
Credit Card-24hr. (604) 386-4142. 


ELECTROPLATING. Complete text 

book. Electroplate metallics - nonmetal- 

lics. $11.95. Details free. Tropic, Box 95E, 
lm Bay, FL 32906-0095. 


MAKE portabel air tanks from s 
parts—instructions $2.00. ЈапЬгоок Сот- 
pany, Box 24544. Omaha, Nebraska 68114. 


meno Bucs 


small ransmitrs 
ind much more. Send $2.00 to 
MICROCOM for catalog 
(REFUNDABLE). Un 
pri 


E MICROCOM TECHNOLOGY 
0 eveland. OH 44134 


PICKS UP A WHISPER 50 FEET AWAY 
‘The mode! WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 
a simple wireless microphone. Simply snap the 
unit on lop of a 9V battery and you can hear 
every sound in an entire house up to 1 mile 
away! Use with any FM radio. Tunes to any 
frequency from 70mhz— 130mhz. Easy to as- 
semble kit includes all parts and instructions. 
Only $29.99 tax incl 

Call or send MO, VISA, MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
on orders of 2 or more. All orders shipped by 
US. Mail. COD add $4.00. Personal checks 
allow 21 days. 

DECO INDUSTRIES 
BOX 607 
BEDFORD HILLS, NY 10507 


SCIENTIFIC & ELECTRONIC 


PLANS uid Yousell-AI Parts Available In St 
* LC7—Buring Outing CO, Laser 5 
* RÜBA- Portable Laser Ray Pistol 

* TCC1—3 Separate Tesla Coil Plans to 1.5 MEV. 
+106101 Ray Gun 

* GRAT- Gray Generator 

= EML1—Electro Magnet Coi Gun Launcher 

KITS 

* METIKFM Voce Transmiter 3 mi 

$ VWPMSK—Telephone Transmitter 3 mi 

* BTC3K—250.00 Volt 10-14” Spark esa Coi. 

= LHCZK- Simulated Multicolor Laser 

* BLSI-100 000 Watt Blaster Defense Device 

+ ПИКС 100 000 Vot 20 Aflctve 

Range ntmdalor 

+ PSPAK— Time Varani Shock Wave Pistol 

з PTIK- Spectacular Pasma Torrado Generar 14 
* МҮРК See іл Dark Kit 

ASSEMBLED 

* PG7OH—Mutcolored Variable Mode 
Plasma Globe 7 

% BTC10—50.000 Volt World's Smallest. 
Tesla Coil 

* LGU40— 1MW Неме Visible Red Laser Gun. 
* TATZO Auto Telephone Recording Denice 

* GPV10- See In Total Darkness I Viewer 

* UST10—Snooper Phone лігі Transmitter 
* IPGTO- Ims Pin Ре Genera 
Multi Mode 74.50 
* Catalog Containing descriptions of above plus 
hundreds more available for $1.00 or included free 
with all above orders 

Pleaseinclude $3.00 PH on all kits and products plans 
sre postage paid. Send check, MO. VISA, MC n US 


ind: 
INFORMATION UNLIMITED 
P.0. BOX 716 DEPT. P8, AMHERST, NH 03031 


СЕРІСІ 


2268 Baas 
sss сынын SESBES 


PROJECTION TV... Convert your TV to 

roject 7 Foot picture... Results compara- 
Die to $2,500 projectors Total cost less than 
330.00... Plans and 8” Lens $21.95... Illus- 
trated information FREE. Macrocom: , 
Washington Crossing, Pennsylvania 
18977. Creditcard orders 24HRS. (215) 


PLANS & BLUEPRINTS 


ize 25” x 
36", Plan #245 is $8.00. Size 35” x 58”, 
Plan #400 is $10.50, id. NY resi- 
dents add tax. Armor 5, Box 445- 
FC, East Northport, NY 11731. 


FIVE EASY WELDING PROJECTS for 
the home handyman $4.95. William Con- 
way, 37 Lyndon Rd., Hingham, MA 02043. 


TOOLS & MACHINERY 


47 METAL Cutting Lathe $104.50. Taig, 
15048 Proctor, Industry, CA 91746. 


SMALL FOUNDRY Furnace. Supplies. 
Free Literature. Pyramid Products, 
M. 3736 South 7th Avenue, Phoenix, AZ 
85041. 


LATHES — MILLING MACHINES 
MACHINE SHOP SUPPLIES — TOOLS 


Box 536-PS Hurricane, wv 25526 304-562-3538 
Unima Compact * Masima + Meford » Sherline * las 
REPRESENTATIVES OF MANY MANUFACTURERS. 


Toll Free Number For Orders 


“SHARPENERS REPORT" Monthly 
Newsletter, Sharpening Guidebook, Angle 
Wall Chart, Free details. Skog ‘Company A 
Dept. PS9, PO. 22559, Minneapolis" MN 
55422, 


REAL ESTATE 


Acreage. Lots. $40 down. 
40 monthly. 4602 Ethel, Sherman Oaks, 
CA 91423, 


MONTANA LAND 


20 Acres (or more) starting at $6950, with 
5500. down, $98.22 month. Near Beautiful 
Yellowstone Park and National Forests, In the 
heart of trophy elk, deer, moose, antelope and 
turkey hunting, Blue ribbon trout streams 
Guaranteed Access. INSURED TITLE AND 


WARRANTY DEED. Your Inspection Wel- 
comed. Free Color Brochure. 

Call Today Toll FREE: 1-800-252-5263 
Yellowstone Basin Properties 
1119 N. 7th Ave., 

Dept. PS, P.O. Box 3027 
Bozeman, MT 59772-3027 
(406) 587-5469 


FREEDOM COUNTRY 
20 BIG acres in WESTERN MONTANA, starting at $9850 
'$200 down, $37/month . Trout fishing, backpacking, 
‘camping. E, deer, moose, bear, ADJACENT to National 
Forests near established towns, Yellowstone and Glacier 
National Parks nearby. GUARANTEED ACCESS, INSURED 
TITLE, WARRANTY DEED. FREE color brochure, photos, 
maps. FULL MONEY-BACK GUARANTEE. 
‘CALL TOLL FREE 1-800-592-5990, 
‘TREASURE STATE RANCHES 
210 Milwaukee Street, Dept. PS 
Deer Lodge, Montana 59722 - (406) 846-1000. 


GOVERNMENT HOMES, Delinquent 
tax property Repossessions. ‘Call 808.687- 
Ext. GH-20025. for current repo list. 


BOLTS, SCREWS, TOOLS. WHOLE- 
SALE, DIRECT. Guaranteed. Catalog 
$1.00 (refundable). Camelot, Dept. 33, Box 
65, Bristol, Wisconsin 53104. 


WELDING, SOLDERING 


SILVER Solder Syrenge, just add heat 
$13.95, MISCO, 7619 Detour, Cleveland, 


OH 44103. 
HOME CRAFTSMAN 


SAVE TIME AND MONEY with our 
NEW DIAMOND SHARPENER. 
It's CONVENIENT; attach to knife 
sheath, boat gunwale, BBQ, etc. 
BIG DIAMOND AREA, 6х%” SO 
EASY TO USE never have a dull 
knife again. LAST’S A LIFETIME. 
Put it in several places. MONEY- 
BACK GUARANTEE. Order now 
$9.95 ea., 2 for $16.95. add $1 for 
P&H to: The Sharpener, Dept. PS, 
Box 339, Chalfont, PA, 18914-0339. 


CANADIAN COUNTRY PROPERTIES. 
Acreages for recreation, development, 
farming, fishing, hunting, investment, 
minerals, etc. OUR 72ND YEAR. Terms 
available. Titles guaranteed. Catalog air- 
mailed $1.00. DIGNAM CORPORATION, 
Dept. 496, 370 Dunlop St. West, Unit 807, 
Barrie, Ontario LAN 5R7, Canada. 


MOTHER NATURE DID HER BEST IN 
THE PACIFIC NORTHWEST. 5 to 100 
acres of nature's best land and homesites. 
Perfect for homesteading, outdoor sports, 
farming, or relaxing. We will finance you! 
‘Try us, Beacon Properties, Inc. 1-800-541- 
0828. In Wa. state: 1-800-572-0930. 


MISCELLANEOUS 


Tells you mail has arrived 
Fits standard boxes 
MAIL CALL SIGNAL 

Blaze Orange Flags back. 
PVC plastic parts replace 
abe Screwdriver oniy ool 
required. $12.95 plus 
$2 64 delivery and han- 
ding. No Cards please 


MAIL CALL. RI Box 50 
‘Elsworth. МЕ 04605 


WOODCRAFT PATTERNS, Windmills, 
Wells, Bird Houses, Whirligigs, Jigsawing. 
Catalog $1.00. 11840 North US. 27, De 
Witt, MI 4882) 


SUMP Pumps—Battery Operated— 
Catalog $1.00 Refundable. Residential 
Safety, 600 Cross, Lakewood, NJ 08701. 


FOR THE HOME 


GET THOUSANDS MORE WHEN 
SELLING YOUR HOME! 35 Pages of Tech- 
niques for Selling/Improving Your Home. 
Tips on quick fixes, sales techniques 
and dealing with brokers. 55/51 P&H. 
Satisfaction guaranteed. AdSoft Enter- 
prises, Box 253-Р51, Newton, MA 02159. 


-BADON GAS 
Does your home have ths 
unseen Kiler? Many do! 
FREE REPORT 
Sed $050 РАН w: 
‘Aquarian Pubsahing Co. 
Race gas а Dept PSB 
Radioactive 105 SERRA WAY 
and can be SUITE 422 
Desdiy! MUNPITAS, CA. 85035 
BIRDS & ANIMALS 
UNIQUE!!! COLLECTOR'S ITEMI! 


Multicolored aquarium fish coffee mug. 
Only $600. Money back guarantee! 
Steinke Enterprises, PO Box 2083, Dept. 
PS-09, San Bernardino, CA 92406. 


FREE INFORMATION how to attain 
financial freedom in your spare time. 
Guaranteed, LaDawn Co. 620 E. Empi 

1 


Drawer GG Cortez, Colorado 81 
PERSONAL 


HERBS-Yohimbine, Pau D'Arco, Fever- 
Few. Catalog 0100 (refundable) Jude 
Herbs, PS, Huntington Station, 
NY 11746, 


GRAPHOANALYSIS - ASTROLOGY 
Personal, Business or Political. Informa- 
tion sase. S and D, Box 595097, Dallas, TX 
15359-5097. 


Stutter? 


BREAK THAT HABIT NOW! Learn Fluent, 
Normal Speech! Nation's only recognized 
self-study program trains you to commu- 
nicate thoughts without stuttering! Amaz- 
ingly effective since 1934! Tuition refundable 
it not helped. Free details. Write’ call today: 
TED EMERY, Box 867-PS, Winter Park, FL 
32790, 305/671-7731. 


PLASTICS 


CASTOLITE Liquid Resins and Molding 
Supplies to cast, embed, coat, fiberglass, 
repair and reproduce; in industry, labora- 
tories, craft work. Catalog $2.00. CASTOL- 
ITE, Dept. 87L/PS, Box 391, Woodstock, IL 
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OF INTEREST TO ALL 


MESSIAH PROMISED LIFE TO THE 
OVERCOMER. Send for your free copy 
of “The Psychology of Purity & Chas- 
tity” to: Schizophrenics International, 
RO. Box 50456, Ft. Worth, TX 76105 


PLU Img 
INUOUR HEADER 


BASED ON MATHEMATICAL PRIN 
Learn quickly and easily, Multi 
"ead large numbers in the same time акен 
1o do t on paper Method works with 

$ ‘numbers усы can multiply on paper S 

| 'y-step instructions included. 

! ONLY $5.00 ppd. — Money Back Guarantee. 

IBMAR COMPANY DEPT. 63 
5, MANHATTAN. KS 66502 


ARE YOU ALL WRAPPED UP. 
IN FINANCIAL PROBLEMS? / UNWRAP YOURSELF! 


Money Management Plan incorporates а Malhemabcal 
System tha allows you to pay all your bilson time and 
SAVE some of your hard earned money to. BEST OF ALL 
NO SECOND INCOME IS NECESSARY! GUARANTEED! 
Send $5.00 Cash. Check or Money Order to 
Miguel A. Laguna 
P.O. Box 110731 


DON'T YOU DESERVE. 
SOME PIECE OF MIND! 


Hialeah, FL 33011 


HARNESS ITS POWERS 
Understand the old Religion 

The Force and the consensus 

reality Gavin & Yvonne Box 1502PS 
Newbern NC 28560 


COLLEGE SCHOLARSHIPS Avail- 
able! Everyone Eligible. Guaranteed. Free 
Info Packet. Shelton Associates, Box 9016- 
PS, Newark, NJ 07104 


SCIENCE Of “The Divine Plan Of The 
ме for mankind. Free сору from Tucson 
Bible Students., PO. Box LS ‘Tucson, 
Arizona 85740. 


TRAVEL Free anywhere in the world. 
‘Two methods described. Factual report, It's 
true. Send $2.00 + stamped self-addressed 
envelope. Irma Wilson, Р.О. Box 2895-2, 
NYC 10027. 


BUSINESS OPPORTUNITIES 


NEW Discovery in Battery recondition- 
ing. Eighteen months guarantee! Means 
Big Profits Fast! Electoan, 7415 Gable Dr. 
Little Rock, AR 72205. 


$100 POUND From “Junked” Tires. 
(кар TR e LaVallees, Foun- 
tain, FL 32438. 


IMPORT-Export opportunity, profitable 
world-wide, mail order business from 
home, without capital. We ship plan for no 
risk examination, Experience unneces- 
sary, Free Report. Mellinger, Dept. A2699, 
Woodland Hills, California 91367. 


BUMPER Sticker Printer. Cheap, Sim- 
ple, Portable. Free details Bumper, POB 
22791(LLC), Tampa, FL 33622. 


LEARN MIRROR RESILVERING, Free 
Information. Silvercraft, Box 127, Lans- 
downe, PA 19050. 


ALUMINUM SCRAP-Recycle Yourself- 
MAKE $25.00/POUND! Free Informa- 
tion: Industrial-PS79, Box 127, Alexandria 
Bay, NY 13607. 


REPAIR HYDRAULIC JACKS—Free 
details. Hydraulic Parts Supply, Dept. S, 
Box 4157, Brownsville, TX 78520. 


RECYCLE METALS. NO, NOT BEER 
CANSI Easy $458 weekly! Free informa- 
tion, Hornsby's, Box 1214, Franklin, TN 
37065-1214 


MAKE HOMEMADE BOOKLETS. I'VE 
EARNED $187,000 WITH MINE. MONEY 
NEVER STOPS! Free information: Dasher, 
PO. Box 1039, Gatlinburg, TN 37738. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-P Brigh- 
ton ПЕ, Brooklyn, NY 11235. 


$192.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 50¢ 
(Refundable), Woodwins, Bridgewater, MA 
02324. 


RECONDITION BATTERIES. Easily 
Earn Hundreds Weekly. Untold Secrets. 
Free Information. Battery Outlet, Box 
3300-S, Hickory, NC 28603. 


7 EXCITING HOME BUSINESSES BE 
SELF SUFFICIENT. Free details, Guaran- 
teed. Write to: Living Word Publishing, 
PO. Box 1162, Sisters, OR 97759. 


$40,000 ON 1/3 ACRE! New hydropon- 
ies inexpensive, pleasant, practical! Free 
information. Planter's, Box 1214, Franklin, 
ТМ 37065-121 


SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything. Details free. VIP, 
2036 Montrose, Chicago 60618. 


$4000 weekly mailorder. Immediate 
opportunity, No obligation. Enterprise, 210 
Velch-PS, Ames, IA 50010, 


SCREEN Print T-Shirts. Inexpensive 
kits. Free Details. "T-Printer" POB 23991 
(LLC), Tampa, FL 33623. 


MAKE BIG MONEY REPAIRING WIND- 
SHIELDS, & Plate Glass! Up to $80,000 
yearly! Call TOLL-FREE for Valuable 
FREE report. +800-32+2597. Glas- 
Weld Systems, Box 5755-C9, Bend, OR 
97708. 


HIGH PROFITS! Selling information by 
mail. Free details: Richard, PO. Box 


14757P, Gainesville, FL 32604. 


LITTLE-XNDWN SECRET REVEALED! 
1 Buy Dirt Cheap - 


Air! zo: 


S2 Monroe, LA 71211 


YOU too can have a profitable home busi- 
ness, Guaranteed. Box 586, Chardon, Ohio 
M. 


MAKE MONEY AT HOME. Free informa- 
tion. TARDIS Enterprises, Dept. P9, Box 
681, Dixon, CA 95620. 


$40 - Sx8/hour. Restore Damaged 
Countertops WITHOUT REPLACEMENT. 
Millions of apartments, homes pay profits 
immediately! Free Information. RENEW, 
PO. Вох 9900-SS, Vancouver, WA 98664. 


A FINANCIAL SUCCESS SHOWS YOU 
HOW! Free Details. Sase. Success, 4935 
NW, Kahneeta Dr., Portland, OR 9722 


PROFITABLE Gold Foil Printer. Person- 
alize business cards, pencils, matches. Free 
Details. Gold, POB 24986 (LLC), Tampa, 
FL 3. 


MAKE BALLOON ANIMALS. $400 
Weekends! FREE SAMPLES/INSTRUC- 
TIONS: Funnymans—PS79, Box 250, 
Alexandria Bay, NY 13607. 


GET RICH! Secret las 
cash credit! Detai 
36, Pompano 


GET RICH using OTHER PEOPLE'S 
MONEY! Unique—amazing business! 
Details FREE! Finance-S, Box 4605, Mar- 
gate, FL 33063. 


$25,000 LOANS INTEREST FREE! 
Secret Federal law WIPES OUT PESTS! 
Details FREEII Moneywise-S, Box 636679, 
Margate, FL 33063. 


PIANO TUNING PAYS: Learn with 

approved home study course. Diploma 

ranted. American Tuning School, 17050 
fer Dr., Morgan Hill, CA 95037 


SCWL Subliminal Tapes Wholesale: 
Write: Life Enhancement, 811 Moulin, 
Madison Hgts., MI 48071. 


LEARN Piano Tuning. Big Profits! 
Empire School, Box 1014PS, Jupiter, FL 
3468-1014. 


MILLIONAIRE. Mailorder Expert 
Reveals Money-Making Secrets. Free, 
Exciting, Hour Cassette: Melvyn Powers, 
No. Hollywood, CA 91609. 


CONCRETE Block Machinery; Catalog 
$1.00. Route One, Box 3740, Rapid City, 
South Dakota 57702-3740, 


START A Janitorial Cleaning Service! 
Make Big Money Fast! Write: Stella, Box 2, 
Hamburg, NJ 07419. 


ADVERTISE free in 507 Magazines. 
$5.00. Directory, Box 11W, Atlanta, GA 
30301. 


$15,000 MONTHLY INCOME! Easy 
Moneymaking Plan. No Investment 
McDowell, PQ-9, Box 5529 Diamond Bar, 
CA 91765. 


OPERATE your own mail order business 
at home! Beginners are earning $1000.00= 
monthly using the methods of this best 
selling book. Send $4.00 to: Cargill Publi- 
cations, 600 N. Oakland Ave. Box 1A, Pas- 
adena, CA 91101 


START Wholesaling from scratch. Free 
Merchandising Kit. $175.00 Free Gift. 
Mail $2.00. JB Products, Box 41429, (SC 
709) Chicago, IL 60641-042: 


$1000's WEEKLY mailing. Free infor- 
mation. Stamped envelope: Progress, Box 
93248, Los Angeles, CA 


SECURE YOUR FINANCIAL FUTURE- 
EARN UNLIMITED profits with business 
you can operate from home. Information 
51.00. 1.А.М. Enterprises, 1429 Shore- 
Parkway, Suite 6F Dept. PC7, Brooklyn, 
New York 11214. 


START YOUR OWN BUSINESS on a 
shoestring! Amazing cash profits daily 
cleaning chimneys. Big demand. Cash in 
now. $600 weekly peesible sparetime 
Exclusive equipment System cleans most 
chimneys within one hour from inside the 
home, $55 + et chimney, Giant Informa- 
tion Kit FREE! August West Systems, Inc., 
38 Austin Street, Dept. 4242, Worcester, 
Massachusetts 01601. 1-800-225-4016, 
Ext. 553. 


EARNINGS Unlimited! Mail Our Bur- 
lar Alarm Advertisements From Home! 
ІВМ Merchandising, Box 59314, Chicago, 
IL 60659. 


PROFITS WHILE SLEEPING. For a fal 
ulous income at minimal investment call 
collect or write to our International Head 
Office at: Machine-O-Matic Limited, 51 
Bertrand Ave., Department PS-9, Scarbor- 
ough, Ontario, Canada MIL 4P3,. Tele- 
phone No. (416) 750-4900. 


TRIAL subscription absolutely free. 
Send name, address, zip to: Spare Time 
Money Making Opportunities magazine, 
Dept. D-97, 5810 W. Oklahoma Ave., Mi 
waukee, Wi 53219. 


NEW PRODUCTS NEWSLETTER. 
Exclusive opportunities. Free information. 
International, Box 636-PS, Newark, NJ 
07101 


MAKE Rubber Stamps. Highly Profit- 
able Business. Free Details. Stamper, POB 
22809 (LLC), Tampa, FL 33622. 


LEARN Gold, Silver Scrap Recycling 
Business. Free’ Information: Recycling, 
Box 11216PS, Reno, NV 89510-1216. 


OPPORTUNITY for financial indepen- 
dence in 1 year!!! UNCONDITIONAL 30- 
DAY GUARANTEE!!! Introduce people to 
buyers service. RUSH $10.00. Buyers, 910 
E Pratt, Palantine, IL 60067. 


REPAIR VIDEO TAPES! Easy, Profit- 
able. Write: Save-a-Tape!, Box AA, Phil- 
mont, NY 12565. 


LEARN VACUUM CLEANER REPAIR 
Start Small Grow Big. Shop Tips Supplier 
Lists And How To's $5.00. , Box 1057, 
Sumter, SC 29150. 


TAKE Catalog Orders. We drop-ship 
2955 best-selling specialty products. Low- 
est below wholesale prices. Immediate 
delivery. Spectacular home business oppor- 
tunity. Free Book. SMC, 9401 De Soto Ave., 
Dept. 28-81, Chatsworth, CA 91311-4991. 


INCREDIBLE Book of 80% Start busi- 
ness at home Free information. Abbag- 
naro, 4490 Carr, Wheatridge, Colorado 
80033. 
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‘SEEKING Venture Capital? Start with 
our Perfect Business Plan Workbook; 
38740 Merrywood, Box 7502, NYC 10163- 


NEED MONEY $$$, Think Mailorder! 
It's easy, FREE Information. Highlander 
Co. Box 29029, Dept. 3C, Parma, OH 
44129-0029. 


FREE REPORT on owning your own 
vending business. High profits. C.L.V. Co., 
PO. Box 5473, Pawtucket, RI 02862. 


THE ONLY RECIPE you will ever need tog 
wealth. Send $20.00. M.B. Enterprize, PO. 
Box 1306, Beaufort, SC 29901. 


IMAGINE $300 Extra—Or More— 
Weekly, By Mail! Now Rush Self- 
Addressed Envelope for Document: CM/ 
BAINS Main POLB7730, Rockford, IL. 


PRO'S CLOSELY GUARDED 
SECRETS! Mailorder Bookselling. 1000% 
Profit. Free Report, Premium, Box 1621-* 
AB, Spring, Texas 77383, 


FINALLY! Complete, Comprehensive 
information on many spectacular home 
business opportunities! WE WILL GET 
YOU STARTED! WRITE TODAY! Share 
Data Publishing. 5311 Wasena Ave., Dept. 
C, Baltimore, MD 21225. 


UNTAPPED POTENTIAL in aerial 
advertising. EARN while you FLYI Frege 
information: PILOT, 91 Longbeach, Mont- 
gomery, Illinois 60538. 


AMAZING Homemade Money! GUAR- | 
ANTEED Program. Free Information. 
PESE, Box 311CC, Jackson MI 49204. 


“$125,000 ANNUALLY"!!! Immediate 
9 er f Details, Send базе and $2.00:-$ 

lorrison & Associates, 910 East 222 St, 
Bronx, NY 10469. 


FIND ABANDONED PROPERTY 
WORTH MILLIONS. Secrets revealed, 
Free Information. Merit, 2307 Tyler Lane, 
Louisville, KY 40205. 


MAILORDER OPPORTUNITY: Start 
profitable home business without experi- 
ence or capital. Write for free book, plus 
details. Mail Order Associates, Inc., Dept. 
61, Montvale, NJ 07645. 


WANT WEALTH? NEW! 90 Minute Cas- 4 
sette/Manual Tells All! Мо Guesswork, 
Exaggeration, or Hype. Free Bonus, Con-*f 
sultation and More. Start Immediately! 
$5.00 (Guaranteed) Info. Free. Mark Har- 

іп, 301A South Broadway, Clearfield, IA 

840. 


‘SEVEN most Profitable home based 
business opportunities guaranteed free 
details. Rich, 4700 South 900 East, Suite 
3180B, Holladay, UT 84117. 


$1500 WEEKLY Without Leavin, 
Home!! Free details. Sends Sase to: Brad- 
ley Financial, 4400-E Springs Lane, Nor- 
cross, GA 30092. 


MOBILITY AND FREEDOM Are yours 
when you learn Carpet cleaning. Start any- 
where on a shoe string, I'll tell you how. 
Finance a vacation or bill your own profit- 
able company. Quick start instruction? 
$10.75 moneyback guarantee. Mobility, S- 
308, 20001 E. Greenville St, Anderson, 
2 1. 


PROFITABLE НОМЕ BUSINESS: 
Seeking Ambitious Persons for Growing ~ 
ET For Details Rush $1.00 


fous profits. Not MLM, mail-order. New - 
nique - Guaranteed! Free details: WMC, 
Box 30169-A, San Bernardino, CA 92413. 


GET RICH! Zero Investment! No Bor- 
rowing! Free Details! Money, 6520 Selma, 
432297, Los Angeles, СА 90028. 


GOOD-BYE Dead End Job...and pov- Же 
erty level retirement. Exciting income 
opportunity creates financial freedom fron 
your home. Spare time. Recording 813 525- 

44. 


Continued on page 14374 


% 


FROM RAGS TO RICHES. Free details 
nd sase. Michelle Co., 144-08 22 Road, 
itestone, NY 11357. 


ARM 6Е2-ӨҺо00 мишах with Ven- 
loquism! Train at home. Details Free. 
HRS Box 420-PS, Littleton, CO 80160. 


947 НОМС KONG, 


PRODUCTS CHEAP 
samples free. Harbor, Box 1719-PS-9, Yuba 
ity, CA 95992. 


EM defects in steel for 
Unlimited 
. 4 Rich- 


conn, New Milford, CT 06776. 


PROJECTION TV.. Make $5$'s assem- 
bling Projectors... Results compara- 
ble io $2,500 projectors, Total cost less 
than $3 8" LENS & Dealers 
Information $20.00.. Illustrated informa: 
tion FREE.. Macrocoma-aax, Washington 
Crossing, Pennsylvania 18977. Creditcard 
orders 24 HRS. (215) 736-288 


START а SUPER PROFITABLE BUSI- 

'NESS from scratch. Free Subscription to 

Opportunity Magazine tells how. Write: 

Qpportunity, Dept. 108, 6 N. Michigan, 
cago, IL 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


+ WHOLESALE PARTS for lawn equi 
ment. Minibikes, Karts, Chainsaws, Small 
Engines, Quality products. Send $3. 
full fine catalog. GRP Parts 
45245, Dept. S, Somerville, MA 02145. 


BARGAINS Below Whole- 
Many Free! — Liquidations .. 
. Job Lots ; .. Single Samples. 
iis. Worldwide Bargainhunters. 
Box 1409-B, Holland, MI 49422. 


"FREE BELOW WHOLESALE CATA- 
LOGS—500,000 Amazing Ba ins Pho- 
Gographed!! Bon s information: 
Intercontinental Box 18628, San Antonio, 
Texas 7821! 


SINGAPORE, HONG KONG, TAIWAN 
directories, Listing „11,000, suppliers, 
000 products. Buy Direct. Information 
$1.00, Merrick Distributing, Box 274P, 
Merrick, NY 11566. 


297 WHOLESALE JEWELRY 
IRCES. Listed and described. Order 
SATISFACTION, QUARAM- 


Directory, Box 1364-7, 
hula vista, 0 fa 92012-1364. 


SCIENCE & CHEMISTRY 


FREE SCIENTIFIC SUPPLIES and 
CATALOGS. R.J.M. Тан” 


ICAL CHARTS, MODELS, 
SKELETONS, $1.00 Catalog. CHARTS, 
7124 North Clark, Chicago, IL 60626. 


1987 CATALOG, 200 pages. Chemistry 
Biology, Physical & Earth Science, Nature, 
Pinosaurs and much more. Beginner to 
rofessional. $2.00. Merrell 'entific, 
|665 Buffalo Rd., Rochester, NY 14624. 


gent chemicals, Laboratory appara 
agent chemicals, ratory apparatus, 
farge Inventory. Same day ship ior nali 
mail and phone orders. Over the counter 
‘all for 1987 Catalog, DFW 

INC. 214-968-6666 


LABORATORY 
IE, Catalogue 
1953. HAGENOW 
302 ` Washington, 
IN 54220. 


225 PAGES! 1987 Glassware, chemi- 
reals, equipment, books, experiments, 
DINOSAURS and charts! Most compre- 
hensive catalog offered by anyone in this 
column. Established 1970. $3.00(US) 

ILE. Analytical Scientific, 
11049 Bandera San Antonio, TX 78250. 
e» 684-7373 VISA. 


ABLED: GWA‘ 
53008-0193. 


BETTER HEALTH 


POSSIBLE LEAD IN YOUR DRINKING WATER! 


Is your family at risk? Find out if 
your water is within government 
EPA standards for lead content. 
Easy to use sampling kit 
Laboratory results. Two sample kit 
only 529.95 plus $4.00 for handling 
and mailing. (CT 7.5% Tax) Order 
today. MC and Visa call 1-800-99: 
2219 (in CT 203-753-4418) or send 
check or money order to: AQUACHEK 
CORPORATION, Lab PS9, 24 Falls 
Avenue, Waterbury, CT 06708. 


SECRET ro BEAT 
HEART ATTACK 


| BEAT HEART ATTACK — You can too. Cleanse 
arteries. Relief for chest & arm pain, weak heart, 
blocked arteries, rapid aging, etc. POWERFUL 
PROOF of painless healing. Helping others. 
Rush name & address to: Heart20, Box 3256, 


TEM WORKS 
Send $2.00 For m Details. SMOKERS 
10 Oak Glen Circle, John- 


RECOVERED, 3 
son City, TN 7004 

DEPRESSION? Report May CHANGE 
EVERYTHING! Rush $5.50 wih SASE 
Danielle, 118 Martinique, Summerland, 


HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free tas 1. Batteries wholesale. 
Terms Arrai ranged. Lloyds-PSC, Rockford, IL 
61104. Call 1/800/323-1212 Toll Free 


SUPER SAVINGS! Newest. Finest All 
V Dessen, Sd 
TRIAL. FREE Catalog. Wi 
1 MONEYSAVER: 


Dept. PS9D 9530 Langdon Ave., 
M Sepulveda, Cal. 91343 


2% Order your free 
Better Hearing 
catalog today! 
Hearing aids 
have never been 

less obvious. Or easier to buy. 

We sell directly through the 
mail. No salespeople! You'll 
save money! We offer a no-risk, 
45-day trial for any of our hear- 
ing aids. 

Call toll-free 1-800-321-5400. 


Bettor Hearing 
P.O. Box 569-709C 


202 East 2nd Street 
Brookport, IL 62910-0569 


SATELLITE TV 


‘SATELLITE TV SYSTEMS, Upgrade 
Electronics. Buyers Guide, Discount 
Prices. $3.00. N.E.C.S. Inc. Вох 22808-51, 
Little Rock, AR 72221. 


EQUIPMENT 


JERROLD (*450" DRZIN, DRZID, DRZ), 
SB-3, HAMLIN, OAK N-12, M-35-B, MAG- 
NAVOX, SCIENTIFIC ATLANTA, ZENITH, 
AND MORE. (QUANTITY DISCOUNTS) 
60 DAY WARRANTY. FOR FAST SERV- 
ICEC.O.D. ORDERS ACCEPTED. SEND 


S.AS.E. (60 CENTS POSTAGE) OR CALL 
FOR INFO. (312) 658-6251 


CHANNELS UNLIMITED 
214 N. MAIN STREET 
ALGONQUIN, IL 60102 


NO ILLINOIS ORDERS ACCEPTED 


DESCRAMBLER: Build your own de- 
scrambler & watch Videocipher II Satellite 
TV picture signals. Simple & inexpensive 
circuit board & instructions $35.00 (US). C 
A Comeau, Box 1327, Halifax North, N.S., 
CANADA B3K 5H4 


VIDEO 


Multi-Channel Microwave 
T.V. Receivers 
927642 Parabolic Dish. a 
LIFETIME WARRANTY 
сотре Syst 
теле 
Sen 
Hd 
ES 
Print A esor 
n 


Cal pow ir same 
E 


VISAIMCICOD 2 as 080 


. Scientific 


CABLE TV CONVERTERS. 
Oak, Zenith, Hamlin. 


Atlanta, Jerrol 

Many others. jew’ 

“The Copy Killer”. VHS Wireless remote 

$259.00. Vise, M/C & Amex Accepted. Toll 
1-800-826-7623. B&B Inc., 10517 

Upton Circle, Bloomington, MN 55431. 


ELECTRONICS, STEREO HI FI 


YOU can improve y 
for new, illustrated catalog. $3, Stamford 


Technical Books, 700 Summer Street, 
Suite 7f, Stamford, CT 06901 


CABLE EQUIPMENT 


CABLE TV SECRETS - the outlaw publi- 
cation the cable companies tried to ban. 
HBO, Movie Channel, Showtime, Des- 
cramblers, Converters, etc. Suppliers list 
included. $8.95. Cable Facts, Box 711-PS, 
Pataskala, OH 43062. 


BODY BUILDING. 


| an help you 


Hs acd Inches to your 
chest and arms 
v increase strength 
uid muscle mass 
im just days? 


Send for FREE info! [| 
аша crie esce | 


How to Build A More. 
POWERFUL BODY! 
How YOU can have: 
"Wider Shoulders. «Bigger Arms 


A science engineering breakthrough! A set of uniqu 

dog-sound makers that condition dogs incredibly 
fast. Small. Used from the palm of the hand. Near 
hypnotic control, even at a distance. No leash 
needed ices become experts. This т 

discover 'arning-sound catalyst that teach: 
direct to the dog's mind. Renders bodily paintraining 
obsolete, Safer. Kind. Yet, more powerful! Dogs 
simply don't fight it. Tunes dogs in. makes them want 
10 please you. Unequaled loyalty-bonding. Same 
instruments and system (the Dr. Miller patents) 
dispensed by veterinarians for dog behavior. Now, 
thousands of satisfied users in U.S. & foreign lands, 
From $25 to $175 FREE catalog 


DOG-MASTER SYSTEMS 


497 Wilshire, Box 250, Agoura Hills, CA 91301 


A Division of Environmental Research Labs Copyright « 1986. 


MODELS-SHIPS, CARS, PLANES 


WORKING STEAM MODELS 
KITS OR ASSEMBLED 


Circi am 
32 colored pos. $4.35 
LARGE DISCOUNTS. 
DIAMOND ENTERPRISES 


Dept. PS9, Вох 537, Alexandria Bay, NY 13607 
Phone: (613) 475-1771 


HOBBIES & COLLECTION 


MILITARY Medals Catalogue $1.00. Sub- 
= tion nm Vernon, Box 1387PS, N. 
115] 


New 1988 Tandy 
Leather Catalog 


Merchants of fine leather since 
1919. Featuring the largest 
selection of genuine leathers, 
tools, supplies. Upholstery 
leathers to garment suedes 
Large variety of popular con- 
chos, studs, rhinestones, beads 
Kits for belts, handbags, wal- 
lets, moccasins and more! New 
patterns, videos, exotic skins 
Low prices, quantity discounts, 
Send $1.00 pstg./hdlg. to 
Tandy Leather Co., Dept. PS987, 
P.O. Box 2934, Ft, Worth, TX 


` indus 


gon mauaa Rules. 4450, 
EGS, POB 9078-51С2, Van Nuys, C. 
91409. 


BUMPER STICKERS 


MAGIC TRICKS, PUZZLES 


IMPRESS YOUR FRIENDS 
SOLVE Rubiks new magic puzzle send 
5200 sase. BS Guthy, PO. Box 1018, Ar- 
lington, MA 02174. 


CARTOONING, SIGN PAINTING 


LEARN Sign Painting, Pinstriping. Free 
Catalog. Kaufman Supply, Centertown, 
MO 65023. 


FREEDOM 
Less Government 
These window stickers are now being made 
available in the interest of keeping strong 
the freedom we enjoy in our great country. 
Cost $3.00 each. 

C.F.L.G. Dept PS, 3001 Redhill, 

Bldg 5, Suite 108-117 

Costa Mesa, CA 92626 

Shipping and handling included. 


TO 
konstr Tion 


PRINTING SERVICES 


FREE 16 pg Printing Price List, 1 to 5 
colors, sheets to catalogues. Copen Press, 
100PS Berriman St., Brooklyn, NY 11208. 
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LOANS BY MAIL 


IMMEDIATE Loans to deserving individ- 
wals refused elsewhere. Many plans 
included. Try us! Associates, Box 98-P3, 
Brooklyn, NY 11235. 


BORROW $40,000 "overnight." Any 
yurpose! Free Report. Success Research, 
ох 19739-FW, Indianapolis, IN 46219. 


FREE MONEY! $300,000.000 Giveaway. 
Grants. Never repay. Details $1.00. Jakla, 
Box 3066-PS97, 


minole, FL 33542. 


ATAR BUSINESSMEN have money to 

& invest. Top finder's fees paid. IMEA, 

98TPSI, Box 3574, Newport Beach, CA 
92663, (714) 722-9260. 


$500-$40,000! "Ow 
ignature. Keep indefinitely! 
09, Box 5499, Diamond Bar, 


NEED MONEY? Cash, Loans, Govern- 
ment Grants, 99% eligible-no investiga- 
tion. Creditpro, Box 400-FNM, Jamesport, 
New York 11947. 


MONEY Problems? Government loans 
cash 99% eligible, Confidential, No one 
refused. Quick reply. Creditbanc, Box 
4039MPS, Parkside Sta., Forest Hill, NY 


11375. 
BORROW  $100-$100,000! 
Reply! Rush Stamped Addressed Envelope. 


Marigold, Box 2 
75080. 


PS, Richardson, TX 


BORROW any amount/purpose! Quick, 
confidential! Enclose 'sase: Sunrise, Box 
42P, Bethpage, NY 11714-0042. 


$100,000 line credit without investiga- 
tion! Private Swiss bank account! Other 
financial benefits! Free valuable report! 
NACC-PS9, Box 5399, Torrance, CA 90503. 


BORROW  $500-$100,000 
Refused. Free arten. Nation: 
Box 85PS, Mouth of Wilson, VA 2434 


No One 
PO. 


GET A VISA CARD! 
Even if you have BAD or NO CREDIT—LOW 
INCOME—STUDENT—RETIRED—etc. Over 
95% are Issued credit! New Report explains 
how and lists addresses plus 800 numbers of 
29 secured VISA and MASTERCARD banks 
only $9.99 100% MONEY BACK if you are 
rejected! 
RICHARD HOGAN 
Р.О. Box 785, Dept. A 
E. Syracuse, NY 13057 


INTRODUCING  SECURECARD! Get 
MasterCard and Visa and earn 8% on your 
savings and pay only 12% APR! Call today 
for free details 1-800-782-3669. 


TREASURE FINDERS/ 
METAL DETECTORS 
ld , jewelry, gold 
New Patented revolationssy’ device. fre 


catalog. Gardiner, 47291, N. 7th Ave., 
Phoenix, AZ 8501: 


Pay For Your Hobby! 
With White's NEW Ec 


Professional Series 
Metal Detectors. 

WHITE'S ELECTRONICS 

11 Dept. РВ6 Sweet Home, OR 97356 


PATCHES DECALS & BADGES 


GUARANTEED Lowest Emblem Prices! 
Pins. Decals. Free Catalog/Quotes. Stadri, 
61Е Jane, NY 10014. (212) 929-2293. 


Call Toll Free: 
1800-57-60 


BOOKS & MAGAZINES 


FAMILY Bibles - Beautiful Bible Stories, 
‘Taped Bible Cassettes. Details $2.00. Brid- 
ges, Box 5460, Hollywood, FL 33083. 


PUBLISH Your Book! Join our success- 
ful authors. АП subjects invited. Publicity, 
advertising, beautiful books. Send for fac 
filled booklet and free manuscript report. 
Carlton Press, Dept. PS, 11 West 32 Street, 
New York 10001. 


SEND for "Laugh Time U.S.A.” A new 
monthly humor newsletter. $1.00 - Max 
Miller, Box 42303PS, Philadelphia, PA 
19101 


TEACHER TRICKS - 
teachers. $5.00. 1909 Sunset Dr., 
Walla, WA 99362. 


INDEXES to POPULAR SCIENCE 
available: For any year back to 1972 (thru 
1986). Individual index $1.75, any five for 
$5. Send to: POPULAR SCIENCE 

IDEXES, Box 2017, Latham, NY 12111. 


OVER $90,000 in Gov't. Benefits owed 
you. “How to Claim Yours Book," $3.00. 
Enterprises, PO. Box 61305, San Angelo, 
TX 76906. 


CHRISTIAN LITERATURE by Christian 
authors: novels, children's books, Bible 
жоду aids, etc. Catalog $1.00. Homestead, 
92 Main SL., Topsfield, MA 01983. 


Handbook for 
Walla 


COMPUTERS 


ТІ-ӘӘ/АА Software/Hardware bar- 
rains. Hard to find items. Huge selection. 
ast Service. Free Catalog. Enterprises, 
Box 690, Hicksville, NY 11801. 


COMPUTER High 
Quality... Low prices! Free Catalog 
PEARL DATA, 46 Kearney Road, Dept. 
North Wales, PA 19454. 


FREE programs!! IBMpc's/Apples/Com- 
modores/Adam/TRSBOS/TI99-4A.  Ezrae- 
zra, Box 5222SSE, San Diego 92105. 


COMMODORE Chips (Authorized Dis- 
tributor) Low Prices, send for catalog. — 
Kasara Microsystems, 33 Murray Hill, 
Springvalley, NY 10977, 1-800-248-2983. 


WATER PURIFICATION 


DRINK PUREST WATER! Home Distill- 
ers. Discount Prices! 800-874-9028. 
WATERWISE, Box 45981, Center Hill, FL 
33514-0459. 


GOOD EATING 


FAMOUS CLAM BAKE LEARN HOW 
Expert From East Fish-Vegetable 5-500. 
Served Natural Taste You Love $5.00 
Money Back. “CLAM”, San Dimas, CA 
91772, Box 518. 


TIRED OF FOLLOWING FALSE LEADS 
FOR FINANCIAL SUCCESS? 1 have the 
book for you! Free details. Zetron, East- 


shore Terrace 79, Chula Vi А 92013. 
SURVEYORS, LAND- 
OWNERS Exremely handy reference 


manual: 25 fact filled pages, $5: ALLRED & 
ASSOOUTES, Dept PS, Drawer C, 


GOV'T SURPLUS 


NARCOTICS RAID SEIZURES 
Autos... Vans _ Boats . Airplanes... Millions 
Surplus Bargains .. many 1% original cost! 
“Nationwide Sales Directory’—$3.00. Dis- 
posal, Box 19107-FW, Washington, DC 


MONEYMAKING 
OPPORTUNITIES 


GET RICHI! Secret law smashes debts 
prt Wealth- 


MONEY from discarded tires. Details 
Brownie, Drawer 53, Fi IN 46038. 


BUMPER Sticker Printer. Cheap, Sim- 
ple, Portable, Free details Bumper. POB 
22791 (LLD), Tampa, FL 33622. 

RECOVER FINE GOLD from most river 
wash gravels with unique self made inex- 
pensive device. This is not a Sluice Box or 
a Jig and no moving parts. For hand min- 
ing or large production, Plan $25.00 Min- 
eral Research, Box 319, Atlin BC VOW 
1A0 Canada. 


STOCKS оп a Shoestring... Little 
$... no broker ....no training. Free info. 
PATSCO, 1827-D3 Clinton, Alameda, CA 
94501 


$1,000 WEEKLY Ноте 
Directory. Details. Box 201 
York, NY 10163. 


$1000's MONTHLY GUARANTEED, 
Work At your Own Pace, No Quotas, $2.00 
Sase To: Charles Millar, P.O. Box 236, Ben- 
salem, PA 19020-0236. 


MAKE MONEY WITH YOUR SCUBA 
GEAR. Send $5.00 to: Scuba, 461 W. Vine, 
Opelousas, LA 70570 for your booklet. 


“$1,000’S WEEKLY Possible”! Mailing 
Letter$! FANTASTIC GENUINE OPPOR- 
TUNITY! Start Immediately! EXCITING 
FREE DETAILS! Write: SYSTEMS, #210- 
PS, Maple Glen, PA 19002. 


DETECTIVES 


PRIVATE INVESTIGATOR Home-study 
gram. Free Information. 


Business 
-PS, New 


Training Pro 
Global, Box 191PS, Hanover, MA 02339. 


WINEMAKING 


WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service. Large Selection. 
Kraus. Box 7850-N Independence, MO 


WINEMAKER—BEERMAKER: Free 
Illustrated catalog of supplies. Sem plex, 
PO. 11476H, Minneapolis, MN 5541 


FREE Catalog. Discount Prices. Finest 
equipment, Ingredients. One-Da 
Fully guaranteed. SPI, (919) 929- 
Box 784-S, Chapel Hill, NC 27514. 


HOME BREWING 


BEERMAKERS! FREE comprehensive 
Catalog/Newsletter. Williams Box 2195- 
P7, San Leandro, CA 94577. 


OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Ere- 
cious Metals, 10S. Wabash, Dept. 157, Chi- 
cago, 60603. 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


JEWELRY 


CLOSEOUT Jewelry. 55e dozen (Catalog 
5¢). Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199, 


NEERS AND SCIENTISTS Free Catalog. 
Professional Specialties, PO Box 6061, 
Greenwood, IN 46142. 


CAMERA, PHOTO SUPPLIES 


MINI-SPY CAMERA small 3x1 use 110 
film. coin holder/key chain included. a 
must for auto handbag. $2.98 plus 55 ship. 
ing CSMA, 10 Bay St, Westport, CT 


HYPNOTISM 


FREE Hypnotism. Sleep Learning Publi- 
cation DLP, Box 487, Anaheim. СА 92705. 


FREE Hypnotism, Self-Hypnosis, Slee 
Learning Catalog’ Drawer PS400, Rur 
doso, NM 88345. 


HYPNOSIS: Past 
Astral Projection, Н 
tals. $5.00. Hypnosis, 


Life Regression, 
nosis Fundamen- 
x 294, Hartland, 


SONGWRITERS 


POEMS-SONGS WANTED. Free Pub- 
lishing/Promotions. Broadway Music, Box 
7438-PS, Sarasota, FL 33578. 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
Catalog for instrument makers, repairers, 
Imported tonewood, tools, varnishes, parts, 
accessories, strings, cases. Euro 
instruments, Bows. Assemble yourself vio- 
lin and guitar kits Catalog $100 includes 
10% discount certificate. Dept. LU, 4026 W. 
Belvedere Ave., Baltimore, MD 21215. 


GUITAR/PLANS. $10.00. Kit Kuitar, 14 
Symphony, Boston, MA 02115. 


SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists. 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


NEED SOURCE OF IMPORTANT 
INFORMATION? I'm a research expert 
and can provide you with information, any 

ic you need. Work by hour or by project. 

Weste for free details. J. A. Phillips, 146» 
Brooks, Dept. A, East Boston, MA 02128. 


BIORHYTHMS $4mo/$38yr. Send birth- 
date/SASE to: Colorado Lineworx, PO Box 
86, Burlington, CO 80807. KNOW YOUR 
CAPABILITIES EVERYDAY! 


4 


MOTION PICTURES 


А. FREE 
Price List, PSVIDEO, 5715 М. Mozart, Chi-" 
cago, IL 60659. 


PROFITABLE OCCUPATIONS 


HYDRAULIC JACK REPAIR MANUAL 
and catalog $5.00. Hydraulic Parts Supply, 
Box 4157, Brownsville, TX 78523-4151. 


REPAIR lawnmowers thousands of parts 
and tools wholesale list 50¢. Ellwanger's 
PO. Box V, Port Jervis, NY 12771.“ 


FREE. Brochures. Repair air condition- 
ing. Refrigeration. Tools, sup lies, full 
instructions. Dooleo, Inc., 11252 Good- 
night, Dallas, TX 7! 


EARN Big Money Bartending. 23 Chap- 
ters, Professional Information. Not Drink 
Recipes, $9.95. MarBeth, 58 Fifth Ave, 
New Rochelle, NY 10801. 


RADIO/TV 
POLICE Scanners, 


Fanon. HPR, Box 19224PS, 
80219. 


mno Bearcat, 
Denver, CO 


CABLE TV Equipment. Low prices we 
ship СОЛ) Send $3.00 for ca log. Cable- 
tronics Unlimited BO. Box 2 
mouth, MA 02190 (617) 843-5191. 


MAILING LISTS 


j. Wey- 


FREE Mailing List Consultation. 
Details. GOC-42U, Box 1107, Stuart, FL 
33494. (305) 334-5205. 1-800-554-5478. 


HOT list—many categories. Credit card 
orders 1-800-843-0755/(515) 232-6789. 
List, Box 1033, Ames, IA 50010. 


NEW ACTIVE NAMESII 
RANDOM STATES Available! IMMEDI--* 
ATE SHIPMENT! Adhesive Labels— 
Guaranteed Opportunity Seekers 500/, 
$25; 1000/$40. Others. Advon, Drawer B6, 
Shelley, ID 83274. Visa/MC/AmEx. 1-800- 
99 


NAMES! FRESH, HOTLINE, DELIVER- 
ABLE LABELS! GUARANTEED! QUAL- 
ITY PRICES! 1-(800) 992-9405. 


HIGH QUALITY Mailing Lists, guaran- 
teed deliverable. Send for FREE details, 
Marshall Gilbert Co., PO. Box 12925, 
Seattle, WA 98111. 


HOT-FRESH-NAMES opportunity seek- 
ers. GUARANTEED! IMMEDIATE SHIP- 
MENT! Adhesive Labels. 100/88; 200/81; 
$21; 1000/530. SUN INFORMATION. 
POB 2653, Falls Church, VA 22042. Mast- | 


ercard/Visa 1-703-876-0443. 


NAMES with Money to Burn; All catego- © ' 
ries updated monthly. E.Z. Lists, Box 
1685, Los Angeles, CA 90093. 
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68.40 PER WORD 


10 word minimum 


E. Jones, 345 East 


POPULAR SCIENCE CLASSIFIED OPPORTUNITY MART 


DEADLINE FOR ADS: See head of classified section. 


Order 
Form 


WORD COUNT: Each word or initial іп name and address must be counted as а word: John 
Main St. counts as SEVEN words. PO. Box 3 counts as THREE words. City, 
standard 2-letter state abbreviation and zip code together count as TWO words. 


BOLD FACE CAPS add $1.00 a word TERMS: Payment with order or charge your VISA, MasterCard, American Express or Diners Club account. 
TO: Classified Advertising Dept. POPULAR SCIENCE, 380 Madison Ave., New York, NY 10017. Heading: 
C Remittance of $ is enclosed to cover insertions(s) in the issue(s). 
C] CHARGE to: Exp. Date 
g 1 2 3 4 
5 6 7 8 
, 
9 10 11 12 
13 14 15 16 
k 17 18 19 20 
қ 21 22 23 24 
| 25 26 27 28 
| 29 30 31 32 
33 34 35 36 
YOUR NAME PHONE 
^ (PLEASE PRINT] 
FIRM 
ADDRESS 
P em. STATE. ZIP. 
|, DATE: YOUR SIGNATURE 
p (PLEASE PRINT OR TYPE COPYeFOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) PS 9/87 
REMAILING SERVICES. TOYS & GAMES EDUCATION & INSTRUCTION. EARN MORE IN 90 DAYS. Free 1987 
3 — | «catalogue describes 200 success proven cor- 
+ ` CONFIDENTIAL Mail Receiving/For- ORNITHOPTER FREE Lifetime. Ordination. Become | respondence Diploma courses. Granton 
warding. Май Drop, Box 180098, | Mechanical Flying Bird Guaranteed 8895 | Chaplain, Missionary Evangelist, Bishop. | Institute, 263B Adelaide Street West, 
Orlando, FL 32860 plus $1.00 P&H. Birds, Box 48680, Phoe- | Box 744-PS, McKeesport, PA 15134. Toronto, Canada. 
EMAILS $2.00 Each Way. Tom Willett, | BX AZ 85075. SUPER-INTELLIGENCE! Amazing | BECOME A PROFESSIONAL REAL 
|. BÓ. Box 1016, Hollywood, СА 90078. ARTS & CRAFTS results guaranteed! EDEPS, Box 1462, ESTATE APPRAISER. Correspondence r3 
———— | Godora, 174 classroom in Atlanta, D Angeles, Earn 
STAMP COLLECTING FREE- Supply 'atalog. Save 50%! Sun- Astonishing | Certification. INFORMATION. 
PENNY Stamp Approvals, Regardless | 50881, 6234S-2AN, Petersburg, Florida New Method! Strange Catalog Frost Aut | National College of Appraisal. 1800-223. 
gatalog, C C. Kloster 4164 52nd St. San | 33 suggestion, Box 24-A, Olympia, WA 98507. | 4542. 
Diego, CA 92105. — ANTIQUES. UNIVERSITY DEGREES WITHOUT EDUCATIONAL Consortium Offers 


FREE! Surprise Collection With A 
| als. Jay, Box 750128, Petaluma, СА Sign 


FREE US Mint Packet With Aj 
|. Carlsons, Rt2 Box 112, Annandal 
yk 55302. 


rovals. 
lale, MN 


FREE, U.S. Mint Set. дегелі, Hilde- 
brand, B Box 4867, Santa Clara, CA 95054. 


us. 200 different commemoratives 
$1.00! Approvals. Gordon Davison, Contoo- 
cook, NH 0322: 


101 WORLDWIDE stam) 


10e. Approv. 
als, White, Box 24166-AF, 
46224 


indianapolis, IN 


FIFTY Space Stamps 106. Approvals. 
Becker, Box 3284-PS, Portland, Oregon 


91208. 

FREE STAMPS, FREE CATALOG. 
Metrox, POB 25 NYC, NY 10015. 

1000 STAMPS $295 - Guaranteed 
Worth Over $30 at Standard Catal 
Prices! Money Back If Not Deli tat 
[5.7 ign Kenmore OT-107, Milford, NH 


FOREIGN PERIODICALS 


WORLDWIDE ENGLISH — NEWS- 
INES! Sampler: 4/$2.98. 

FREE BROCHURE. MULTINEWSPA- 
PERS, Box DE lana Point, CA 92629. 


1 JOKES & NOVELTIES 


FOOL YOUR FRIENDS, Send name 
address, We will send picture post card 
- from Washington, D. or with sae. We 
will forward letters, $2.00 each. B3, PO. 
We Box 1881, Herndon, VA 22070. 


ANTIQUE APPARATUS RESTORA- 
TION. Repair and or Replacement Parts. 
"Toys to Tractors. (915) 366-1000. PSM Co., 
2424 W 46, Odessa, TX 79764. 


EMPLOYMENT INFORMATION 


JOBS, Cruiseships, Tugs, Ships, River- 
boats, Oilrigs: Women-Men. Work month- 
Home month. USA + rseas. Informa- 
tion $3.00 Marine Employment, Box 223, 
Central, IN 47110. 


OVERSEAS .. $25,000 - $75,000+. 
Free Report! Employment, Box 19760-FW, 
Indianapolis, IN 46219. 


GOVERNMENT JOBS 516040 - 
$59,230/yr. Now Hiring. Call 805-687- 
6000 Ext. R-20025 for current federal list. 


ALASKA Employment Bulletin: Send 
54.00 to: AIMS, Inc., 2212 Arcadia Drive, 
Anchorage, Alaska 99517. 


SUPERLEARNING! Triple learning 
speed through music! Develop Supermem- 
ory; control stress, Free—book excerpt & 
catalog. Superlearning, 450-PS9 Seventh 
Avenue, N.Y.C. 10123. 


HANDLE YOUR OWN LEGAL AFFAIRS. 
Be a Paralegal, Accredited Attorney 
Instruction. Home Study. FREE CATALOG. 
Southern Career Institute, Drawer 97PS, 
2158, Boca Raton, FL 33427. (305) 368- 
2522 


WORLD WIDE COLLEGE OF AUC- 
INC. Since 1933. Term 
COL. Gordon E. Taylor, 
fason City, JA 50401. 515) 


TIONEERING, 
Soon. Free Catalo 
Box 949, Dept. 3 
423-5242. 


HIGH rir. careers in AIR TRAFFIC. 
CONTROL! Complete manual $10.00. 
Money-back guarantee. Cathcart Co., PO. 
Box 941, Paw Creek, NC 28130. 


SALESPERSON-DISTRIBUTORS 


ialties Business 


Printinj 3 Bellevue, Cincin- 


nati, O] 


CLASSIC CAR SECTION 
In the December 1987 issue. 
Ad Deadline: Sept. 25. 

For details call: 800-445-2714 


Sj 
: Dumaine 2) 
45219. 


PARALEGAL GRADED CURRICULUM. 
Approved in-depth training by correspon- 
wanes, BLACKSTONE SCHOOL OF LAW: 

-ars of legal training. 
Ru log. PO. Box 790906, 
TX 1537! 


HIGH SCHOOL at home, diploma 
awarded. Low monthly payments. No 
classes, information free. Phone free 1-800- 
228-5600, or write: American School, Dept. 
#347,850 E. 58th St., Chicago, IL 60637. 


Write for free 
pt. PS, Dallas, 


SAVE MONEY, Manage it well and Get 
what you want. Booklet tells how. Send 
$3.00. Getting Ahead Enterprises, PO. 
Box 1520, Black Canyon City, AZ 85324. 


Courses To Degree Level Business and 
Medical Subjects. Consortium Includes 
Sussex College Of Technology & Bran- 
tridge Forest School. Prospectus Airmailed 
2Dollars. Life Experience Accepted. Secre- 

ry SCT/C. Highfield, Danehill, Sussex 
England RH17 TEX. Telex 95246. Fax 
0825-790097. 


MOONSHINE Past and Present $5.00 
Polygon, 64 Arnold Ave., W. Babylon, NY 


FREE COLLEGE TAPE External De 
Programs Business Administration, Pub- 
lic Administration, LAW (Qualify Bar 
Admission) Fully Accredited, Financial 
Aid, (800) 847-0005 (314) 426-0653. La 
Salle University, 3628 Saint Gregory, 
Saint Louis, Missouri 63074. 


пали YOUR OOLLEOK, DEORER ат 
HOME. Write: Kengam, Вох 1381-PS9, 
Far Rockaway; NY 11691. 


ELECTRICAL SUPPLIES & 
EQUIPMENT 
THREE PHASE ELECTRIC from single 
phase without covertor. Send $5.00 and 
receive detailed information on how I did 


it. 3 Phase, 4985 Marion-Mt. Gilead Rd., 
Caledonia, OH 43314. 


LASERS 5mw Heliumneon Good For 
Visual Effects Use. $175.00 (714) 956- 
8497. 


LASERS: Free Catalog. Meredith 
Instruments, Box 1724, Glendale, AZ 
85301. 
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Product Information 


Booklets, catalogs, and folders listed below provide reliable information, illustrations, and specifications to help you in planning the purchase 
of a variety of products or services offered by these dependable companies. The convenient order form will save you time and postage. 
Orders will not be processed unless accompanied by the $1 handling fee. For your safety, please do not send cash. 


901 Custom Houses This brochure from 
The Building Institute explains how to save 
up to 30 percent with a custom-built house. 
Using a home manufacturer's kit, the makers 
will prefabricate the design from your specifi- 
tions. 504 


902 Outdoor Gear A 98-page illustrated 
catalog from Cabela's lists thousands of out- 
door items, including hunting, fishing, and 
camping gear. Orders can be placed 24 hours 
a day using the toll-free number listed. Free 


903 Traffic Radar Information from Cin- 
cinnati Microwave explains the principles be- 
hind traffic radar, including limitations that 
can result in incorrect speed readings. The 
literature also details the Escort and Pass- 
port radar receivers. Free 


904 Good Health — Culligan's 24-page book- 
let, “You Are What You Drink," discusses the 
importance of water—the body's most impor- 
tant nutrient—to good health, fitness, and nu- 
trition. Free 


905 Automotive How-to А 76-page book 
from Custom Car Care, “Owning Your Own 
Custom Automobile Grooming & Detailing 
Business,” explains how to start your own car- 
care facility. $8 


906 Hotel Directory Days Inns of Amer- 
ica provides a complete listing of over 400 
hotels nationwide. Locations, maps, property 
descriptions, room rates, and program-partic- 
ipation listings are included. Free 


907 Auto Performance Accessories Edel- 
brock's 70-page catalog offers bolt-on per- 
formance-improving parts for your car, truck, 
or 4x4. The products listed include intake 
manifolds, exhaust systems, cams, valve-train 
parts, and racy chrome accessories. Easy do- 
it-yourself installation instructions are provided 
with each product available for most domes- 
tic vehicles. $2 


p------ 


908 Solar Heating System Illustrated idea- 
pack from Fox Plastics Corp. explains the prin- 
ciples behind solar heating of homes and 
water, and provides installation options for the 
SunFox 5000 solar collector. $1 


909 Automatic Lighting Control This color 
brochure from Jet Enterprises features the 
company's line of photosensitive, fully auto- 
matic on-off light sockets. A photoelectric eye 
in the socket determines the light level and 
turns lights on and off accordingly. The de- 
vice provides home security and saves energy. 
50¢ 


910 Residential Locksets Dress up your 
doors while adding security to your home. This 
full-color brochure from Kwikset describes the 
company’s unique designs and architectural 
lockset styles for use in the home. Doorknobs, 
levers, entrance handle sets, and deadlocks 
are shown in the literature. 35¢ 


911 Energy-Saving Sun Rooms — Lindal's 
new full-color 12-page brochure contains pho- 
tos and information about the company's 
Cedar SunRooms. Framed in Western red 
cedar and employing insulated glass, these 
Sun rooms conserve energy while adding 
beauty to your home. Both standard plans and 
custom designs are available. $1 


912 Navigation А four-page color brochure 
from Magnavox describes the Geonav elec- 
tronic navigation device. For pleasure craft 
use, the Geonav uses digitized maps from the 
U.S. Coast Guard and provides an automatic 
method of plotting a course throughout most 
popular areas of the world. Free 


913 Tools Makita U.S.A. offers a full-color 
32-page catalog of the Home T.E.C.H. tool 
line, made especially for the home craftsman. 
The catalog provides complete information on 
the tools, along with available accessories, 
practical applications, and suggested retail 
prices. Free 


FILL IN COUPON AND MAIL TODAY 


914 Red Cedar Sidewalls Тһе “Wallbanger 
Pocket Guide," from the Red Cedar Shingle 
& Handsplit Shake Bureau, contains step-by- 
step instructions for sidewall application of 
red cedar shakes or shingles. This guide can 
save you up to 60 percent on labor alone. $1 


915 Plumbing Technology Russell Per- 
formance Products 1987 catalog contains 
52 pages of the latest in high-performance 
plumbing products, including the complete 
line of new Ultra Tech accessories. [The cata- 
log also features Russell's line of apparel, an 
ordering guide, and instructions. $3 


916 Locksets  Schlage Lock Co.'s book- 
let, “Тһе Burglar Doesn't Ring Twice," pro- 
vides tips on choosing and installing home 
locksets. Information on Schlage's do-it-your- 
self home security systems and general anti- 
theft precautions are included. Frei 


917 Yard Equipment This color brochure 
from Snapper Power Equipment describes the 
company's durable line of walking and riding 
mowers, tractors, front- and dic tillers, 


snow throwers, and attachments. Free 


918 Off-Road Equipment Warn [ndustries" 
brochure describes the company's full line of 
off-road products, which includes winches, 
mounting kits, winching accessories, 4WD 
locking hubs, and auxiliary lights.|Free 


919 Repair Guide — WD-40 introduces a 
new "Fix It with Confidence" guide outlining 
a variety of household uses ranging from si- 
lencing squeaky hinges to removing crayon 
marks. Through Nov. 30, 1987, you will re- 
ceive a plastic squeeze sample of the versa- 
tile lubricant. 25e 


920 Quality Firearms — Weatherby's full- 
je compa- 
munition, 
ms, Mag- 


Scopes. 


color 32-page catalog contains tl 
ny's lines of quality firearms and a 
including Weatherby Mark V Magni 
num Ammunition, and Suprem 
$1.50 


POPULAR SCIENCE P.O. Box 322, Dalton, Mass. 01226 THIS COUPON EXPIRES NOVEMBER 30, 1987 
Note: POPULAR Science Massachusetts address is for Product Information only. 

1 Please send the items checked below. | am enclosing $1 handling charge (any 

H number of items per coupon) plus amount required for priced items. Orders will not 1 АМ ENCLOSING 
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BIGGEST. WIDEST. 
STRONGEST. 


ND FIRST! Here's the first truck 
ever to win the prestigious Industrial 
Design Excellence Award (IDEA). It's 
loaded with power. Loaded with per- 
formance. And all at our lowest 
sticker-price 


BIGGEST CARGO SPACE. Pack it up! With 
the most cargo volume of all leading compact 
trucks, it'll take all you can dish out. Double-wall 
bed construction means twin layers of steel insu- 
late the sleek outside from whatever you throw 
inside. And there's more between-wheel-well 
space than any other pickup in its class. A full 3.4 
feet for those wide loads. 


WIDEST CAB. Size it up. Sit three across with 
the most hip room of all leading standard com- 
pact trucks. Nissan's roomiest cab ever was 


designed around you. The enormous windshield 
and side glass give you a 
commanding view. And 
there's more leg, shoulder, 
and head room than you ever 
thought possible. 


STRONGEST ENGINE. Turn it on, it's made 
to perform. A 2.4-liter, fuel-injected engine sees 
to that. Twin-spark plugs and a hemi-head help 
crank out the most horsepower and torque of all 
the leading standard compact trucks. The 5- 
speed is standard 

Independent front suspension, steel-belted 
radials, and rear leaf springs combine to provide 
a smooth, easy ride without sacrificing payload. 
The rear brake's proportioning valve automati- 
cally adjusts to payload for improved braking 
under load. The Hardbody 4X2. Works tough. 
Plays rough. See your Nissan Dealer today. 


FOR TOUGHNESS AND VALUE 


THE NAME IS NISSAN 


SURGEON GENERAL'S WARNING: Smoking 
s Lung Cancer, Heart Disease, 
sema, And May Complicate Pregnancy. 


